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ABSTRACT 

A survey on the flora of the Shoalwater Bay islands was 
conducted and compared with previous surveys dating 
back to 1959. Vegetation cover has varied on Penguin 
Island, as assessed by examination of aerial photographs, but 
is now in reasonable condition. Penguin Island has shown 
some turnover of species, especially annual aliens, but total 
species numbers have changed little. There has been a 
serious loss of species on the smaller islands with total 
devegetation of West Shag Island. Reduction in species 
variety seems most serious in Seal Island and Bird Island 
where there has been marked loss of native perennial 
species. In these two islands there has been extensive influx 
of aliens with large forests of Lavatera arborea, over 2 metres 
in height, and smaller stands of Ma/va parviflora which have 
replaced the original vegetation. Invasion by these weeds 
and others is noticeable on Penguin Island but is 
proportionately less. African Boxthorn (Lycium 
ferocissimum) has been noted for the first time on Penguin 
Island. 


INTRODUCTION 

The Shoalwater Bay Islands 
include Penguin Island, which 
with an area of 12.5 hectares is by 


far the largest, and then in 
descending order of size, Seal 
Island, Bird Island, Middle, West 
and East Shag Islands and Gull 
Rock. There are also a few smaller 
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named rocks which have not been 
considered in surveys (Figure 1). 
Since 1992 these islands have been 
included in the bounds of the 
Shoalwater Islands Marine Park. 
Prior to 1987, when the 


Department of Conservation and 
Land Management (CALM) took 
over the lease of Penguin Island it 
had been used as a holiday island. 

In October 1997 the Friends of the 
Shoalwater Islands Marine Park 
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(FSIMP) conducted a vegetation 
survey of the islands as a part of a 
monitoring operation. The results 
of previous surveys (Storr 1961; 
Abbott and Black 1980 and Chape 
1984) were available for 
comparative purposes. 


MATERIALS AND METHODS 

Aerial photographs of all islands 
were obtained from the 
Department of Land Adminis¬ 
tration, as well as photocopies of 
black and white aerial photo¬ 
graphs of Penguin Island from the 
years 1953, 1963, 1975, 1980 and 
1987 (all the years available during 
earlier vegetation surveys). 

FSIMP members carried out a 
complete flora survey of Penguin 
Island, Seal Island, Bird Island, 
Middle, West & East Shag Islands 
and Gull Rock (Figure 1). 
Quantitative vegetation assess¬ 
ment was carried out only on 
Penguin Island as this larger island 
had significant areas of all plant 
habitats. 

Field work on Penguin Island was 
substantially completed on 25 
and 26 October 1997. Teams of 
FSIMP members were sent to 
collect specimens of all plants 
from four broad habitat areas on 
the island, the northern plateau, 
southern plateau, central dune- 
field and the tombolo. Planted 
species cultivated in the tombolo 
area were not collected unless 
there was evidence of invasion of 
the natural vegetation. Specimens 
were identified or given a field 
number, pressed for expert 
verification and the compilation 
of a permanent reference 
herbarium and used to create four 


standard field herbaria (i.e. one for 
each broad habitat area). 

Once the field herbaria were 
complete the teams returned to 
their broad habitat areas to carry 
out belt transect sampling. 
Transects were broadly orientated 
east-west across the island and 
consisted of a chain of plots 2m 
wide by 5m in length. Nine 
transects varying in length from 
45m to 200m were completed. The 
locations of these transects are 
shown on Figure 2. 

A complete list of plant species 
was recorded for each plot and the 
distribution of species with high 
coverage was sketched onto a plot 
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outline. Also recorded were the 
slope, aspect, soil depth and rock 
exposure within each plot. 

In the week following the 
Penguin Island field work all the 
smaller islands in Shoalwater Bay 
were surveyed by FS1MP members. 
All plants present on each island 
were collected and identified by 
reference to the field herbaria. 
Species lists were then produced 
for each island for comparison 
with available historical surveys. 

RESULTS 

Vegetation cover of Penguin 
Island varied considerably over 
the years. It was much reduced in 
1953 when the first aerial 
photographs were taken. 

There was gradual improvement 
until 1975. However the ground 
cover again appeared depleted in 
1980 but was recovering by 1983. 
In 1997 even further improvement 
could be seen. 

The 1997 flora survey recorded 77 
plant species on the Shoalwater 
Bay Islands (Appendices 1 & 2). Of 
these 38 (+50%) were indigenous 
plants, the majority of which were 
woody or succulent perennial 


shrubs. Half the flora consisted of 
introduced species including 
short-lived woody perennials, 
herbs and grasses. 

The flora of Penguin Island has 
been surveyed on three previous 
occasions and the smaller islands 
were included in the first two of 
those studies (Storr 1961, Abbott 
and Black 1980 & Chape 1984). 
Table 1 compares the number of 
species observed on each island 
during the present survey with 
the number recorded in historical 
surveys. 

It shows that the number of plant 
species on the larger Penguin 
Island has apparently fluctuated 
within a narrow range over time 
but has in effect changed little 
over the past 30 years. Conversely 
plant species richness on the 
smaller islands has undergone a 
dramatic decline. The only plant 
species discovered on the smaller 
islands which was not present on 
Penguin Island was the native 
Hollyhock L avatera plebeia. 

Table 2 shows the changes in the 
number of indigenous species on 
all the islands. Penguin Island has 
lost 5 (12%) indigenous taxa since 
the earliest surveys. However the 


Table 1. Number of species found in each survey 


Island 

Area (ha) 

1959 1 

1975 2 

1984 3 

1997 4 

Penguin 

12.5 

71 

81 

71 

76 

Seal 

1.2 

41 

32 


17 

Bird 

0.9 

31 

31 


14 

M Shag 

0.4 

24 

22 


16 

W Shag 

0.16 

6 

12 


0 

E Shag 

0.04 

4 

6 


1 

Gull Rock 

0.04 

2 

5 


1 
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Table 2. Number of native species found in each survey 


Island 

1959 1 

1975 2 

1984 3 

1997 4 

Total 

species 

Species 

common 

to all 

Penguin 

42 

43 

39 

37 

51 

26 

Seal 

24 

17 


8 

25 

8 

Bird 

17 

16 


3 

18 

3 

M Shag 

14 

11 


8 

16 

7 

W Shag 

6 

7 


0 

7 

0 

E Shag 

4 

5 


1 

5 

1 

Gull Rock 

2 

4 


1 

4 

1 


1959 1 - Storr (1961) 

1975 2 - Abbott and Black (1980) 
1984 3 - Chape (1984) 

1997 4 - current study 


loss of indigenous flora on the 
smaller islands was much more 
significant - 16 (67%) on Seal, 14 
(82 %) on Bird, 6 (43%) on Middle 
Shag, 6 (100%) on West Shag, 3 
(75%) on East Shag and 1 (50%) on 
Gull Rock. 

The indigenous plant species 
apparently lost from the 
Shoalwater Islands include Isolepis 
marginata and nodosa, Sarcocornia 
blackiana, Calandrinia calyptrata, 
Anthocercis littorea, and Angianthus 
cunninghamii. 

One indigenous species has 
appeared on Penguin Island since 
1961; this is the grass Austrostipa 
elegantissima which is now 
abundant on the lee slope of the 
central dune. The weeds which 
have been introduced to the 
islands since 1961 include Urtica 
urens, Atriplex prostrata, 
Chenopodium ambrosioides, Sagina 
maritima, Fumaria capreolata, 
Brassica rapa, Rhaphanus 
rhaphanistrum, Erodium moschatum, 
Lavatera arborea, Lavatera cretica, 
Malva parviflora and L ycium 


ferocissimum (Appendices 1 & 2). 
The results of the strip transect 
sampling on Penguin Island are 
presented in Table 3. For each 
species recorded a percentage 
frequency was calculated for its 
occurrence on each transect (eg. a 
species which occurred on 3 of the 
10 plots on a transect would have 
F% =33.3 ). An overall percentage 
frequency was also calculated. The 
abundance of each species on each 
transect was expressed by the 
mean Domin Value. This is a 
simplified scale by which the 
percentage cover of a species 
within a transect can be 
estimated. The higher the Domin 
Value, the greater the percentage 
cover (Slingsby and Cook, 1986). 
The important weeds on the 
northern plateau of Penguin 
Island were herbaceous Malva 
parviflora, Rhaphanus raphanistrum 
and Sonchus oleraceus, and the grass 
Lolium rigidum. The dominant 
weeds on the southern plateau 
were similar but Sisymbrium 
orientate replaced Rhaphanus and 
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Table 3. Plant frequencies (from transect data) 



Pla 


Plb 


Pic 


P2a 



(55m) 


(50m) 


(50m) 


(60m) 


SPECIES 


Domin 


Domin 


Domin 


Domin 

RECORDED 

F% 

Value 

F% 

Value 

F% 

Value 

F% 

Value 

Acacia rostellifera 
Acanthocarpus preissii 
Alyxia buxifolia 
Carpobrotus virescens 
Cassytha racemosa 

Clematis linearifolia 

9 


40 

5.9 

10 




Enchylaena tomentosa 



10 




58.3 

3 

Frankenia pauciflora 



20 

5.9 



8.3 

3.9 

Lepidium foliosum 
Lepidosperma ghdiatum 







50 

3 

Nitraria billardierei 
Ozothamnus cordatus 







8.3 

3.9 

R hagod ia bacca ta 

Scaevola crassifolia 

Senecio lautus 

54.5 

3.9 

70 

7.4 

100 

7.4 

100 

4.6 

Spinifex longifolius 
Spyridium globulosum 
Austrostipa elegantissima 
Austrostipa flavescens 
Tetragonia implexicoma 
ThrelkeId ia diffusa 

9 


20 


30 

3 

16.6 

3 

*A venafatua 



20 


20 




Bromus arenarius 



30 

3 

20 


33.3 

3.9 

*Ehrharta longiflora 
*Euphorbia peplus 
*Euphorbia terracina 
*Hordeum leporinum 





10 




*Lavatera arborea 
*Lavatera creiica 

9 




10 

4.6 



Lolium rigidum 



40 


10 

3 

66.6 

3.9 

*Malva parviflora 

81.8 

5.9 

10 

3.9 

40 

5.9 

83.3 

3.9 

*Melilotus indica 
*Raphanus raphanistrum 

63.6 

7.4 

10 


10 


16.6 


*Sisymbrium orientale 

9 


20 


60 


75 

4.6 

*Solanum nigrum 

9 






8.3 


*Sonchus oleraceus 



50 


70 

2.6 

58.3 

3.9 

*Tetragonia decumbens 

45.4 

3 



10 

5.9 

8.3 

5.9 

*T rachyandra divaricata 



10 


10 


33.3 

2.6 

BARE SOIL 

18 

3.9 



20 

5.9 

25 

3 
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P2b 


P3a 


P4a 


P5a 


P6a 



(45m) 


(200m) 


(105m) 


(105m) 


(80m) 


OVERALL 


Domin 


Domin 


Domin 


Domin 


Domin 

F% 

F% 

Value 

F% 

Value 

F% 

Value 

F% 

Value 

F% 

Value 




45 

5.9 

14.3 

2.6 





14 



35 

2.6 







9 



15 

3 







4 

11.1 

3.9 

7.5 

3 

23.8 

4.6 

33.3 

4.6 

12.5 

3 

17 



5 

2.6 







1 



27.5 

2.6 







7 

11.1 




9.5 




25 

3 

15 







4.8 

2.6 

18.7 

2.6 

6 











5 



10 

3 







3 

11.1 








6.2 

3 

2 



2.5 

2.6 







1 

100 

5.9 

80 

3.9 

42.8 

3.9 

71.4 

4.6 

81.2 

5.9 

75 



17.5 

3.9 

28.5 

3.9 





9 



7.5 


9.5 






3 



32.5 

3.9 

47 

3 

14.3 

3 



13 



2.5 

3 







1 



17.5 

2.6 







5 



12.5 

5.9 







3 



25 

3 







7 



2.5 




4.8 

2.6 



6 











3 

44.4 

3.9 

22.5 

3 

52.3 

4.6 

9.5 

2.6 

18.7 

3 

25 



2.5 


14.3 

3.9 



25 

3 

1 

2 

3 

1 

2 

1 

18 









12.5 

2.6 

22.2 

3.9 

10 

2.6 

19 

4.6 

9.5 

2.6 

12.5 

3 

33.3 

3 







81.2 

5.9 

27 

22.2 

3.9 

2.5 

2.6 







5 











5 

100 

4.6 

10 

3.9 

28.6 


9.5 

3 

43.7 

3.9 

31 



5 








3 

66.6 

3.9 

27.5 

2.6 

19 


33.3 

2.6 

37.5 

3 

35 



67.5 

5.9 

100 

5.9 

95.2 

4.6 



63 

11.1 

2.6 

40 

3 

80.9 

3.9 

47.6 

4.6 



33 

33.3 

3.9 

33.3 

3.9 

57.1 

3.9 

28.5 

3 

12.5 

3.9 

29 
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Trachyandra divaricata became 
important. 

Introduced weeds are generally 
not dominant in the sandy parts 
of the island, especially if one 
excludes long naturalised dune 
colonisers such as Tetragonia 
decumbens; however Trachyandra 
divaricata, Sonchus oleraceus and 
Malva parvi flora recurred at a high 
frequency. Two of the most 
important weeds in terms of 
ground cover Malva parviflora and 
Rhaphanus rhaphanistrum have 
been introduced since 1961 and 
1984 respectively and may be in an 
invasive stage. 

The introduced hollyhock 
L avatera cretica has recently 
colonised Penguin Island and is 
currently restricted to one 
discrete patch on the northern 
plateau. African Boxthorn (Lycium 
ferocissimum) has been recorded in 
the southern part of Penguin 
Island for the first time. 

The most significant weed on the 
smaller islands is the tree mallow 
(Lavatera arborea), a tall, robust 
and relatively long-lived 
coprophilous species. It forms 
dense forest-like stands, up to 3m 
high, on Bird Island and has taken 
over the core of Seal Island during 
the past two years. The 
proliferation of this species on 
Seal Island followed the 
expansion of Pied Cormorant 
colonies onto and across this 
island in 1995 (J.N. Dunlop pers. 
obs.). The stand on Seal Island in 
1997 was effectively excluding 
other plant species, including the 
native Hollyhock Lavatera plebeia. 
Birds such as Little Penguins, 
Silver Gulls and Bridled Terns 
which had formerly nested over 


the invaded area were also 
excluded. 

Finally further mention must be 
made of the African Boxthorn 
(Lycium ferocissimum) on Penguin 
Island. This may well have been 
present at the time of the survey, 
but was not noted until some six 
months later in March 1998, when 
one large clump of bushes of 
about lOsq m in area by 2m in 
height and four smaller 
neighbouring bushes were present 
and were in flower. This is the 
first record of Boxthorn on the 
Shoalwater Bay islands. 


DISCUSSION 

Vegetation cover appears variable. 
It is possible that the reduced 
cover in 1953 followed on the use 
of Penguin Island for military 
purposes during the World War 11 
and thereafter. There are also 
reports of guano collection on the 
southern plateau. Gradual 
recovery may have taken place 
until the formation of Penguin 
Island Pty Ltd in 1969 when 
holiday accommodation was built 
(FS1MP 1995). 

By 1980 visitor pressure may have 
accounted for devegetation which 
was quite pronounced. A myriad 
of tracks criss-crossed the island 
between the eastern and western 
beaches. Following the acquisition 
of the lease in 1987 by the 
government, and the intro¬ 
duction of dune management 
with construction of boardwalks, 
continued improvement took 
place and vegetation cover in 1997 
appeared satisfactory. 

Storr (1961) used the flora of the 
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islands of Shoalwater Bay to 
demonstrate a log - linear 
relationship between land area 
and plant species richness. Slight 
deviations in this relationship 
resulted when islands had an east- 
west rather than north-south 
orientation leading to more 
exposure and reduced sand 
accumulation. In practice the 
relationship was between the 
number of plants and the number 
of available habitats which in 
turn were related to area and 
orientation. The Shoalwater Bay 
Islands also show the other trends 
of island biogeography such as a 
turnover of species the rate of 
which is determined, amongst 
other things, by the distance from 
the mainland (Abbott 1977). 

Small islands with no predatory 
mammals are frequently used as 
secure nesting grounds by 
seabirds. The numbers of birds at 
these colonies are determined by 
food availability in the marine 
environment and densities vastly 
exceed those experienced on 
larger islands or coastal areas. The 
mechanical damage and heavy 
manuring from nesting and 
roosting seabirds is a source of 
almost constant disturbance. 
Gillham (1961) described the 
ecological changes induced by 
seabird and sealion activity on the 
vegetation of aeolianite and 
granitic islands off south-western 
Australia. Burrowing and surface 
nesting seabirds were also 
observed to have slightly differ¬ 
ent effects on island vegetation. 
Table 4 lists the islands and the 
current bird nesting populations. 

Heavy disturbance pressures from 
surface-nesting seabirds may 
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result in a form of secondary 
plant succession, in which the 
general tendency is for 
sclerophylls to become replaced 
by succulents, shrubs by trailing 
herbs, perennials by annuals and 
indigenous plants by aliens 
(Gillham 1961). 

The most extreme impact on 
island vegetation occurs in the 
nesting areas of large body weight 
species which form dense colonies, 
such as Pied Cormorants and 
Crested Terns. Currently Pied 
Cormorants are nesting on Seal 
Island and Middle Shag Island in 
considerable numbers and it is 
these islands which show the 
greatest depletion of native 
species in the survey. These 
seabirds frequently shift or 
alternate nesting areas (Wooller & 
Dunlop 1981, Dunlop 1987) so that 
the impact on colony vegetation 
is episodic. During a breeding 
episode woody vegetation and 
succulent shrubs are killed by a 
combination of mechanical 
damage and foliar scorching and 
toxic soil nitrogen levels due to 
accumulation of guano. In 
subsequent seasons the site is 
colonised by coprophilous shrubs, 
including Hollyhocks L avatera 
spp. Should the site remain 
abandoned, and soil conditions 
ameliorate, the Hollyhocks may be 
replaced by re-establishing woody 
shrubs. However should nesting 
pressure continue the vegetation 
may be reduced to annual herbs, 
most of which are introduced 
weed species (Gillham 1961). 

Another group of surface-nesting 
seabirds, including Silver Gulls 
and Bridled Terns, nest in large 
colonies but at lower densities. 


Breeding pairs retain nest sites 
over successive seasons and colony 
areas are occupied permanently 
(Wooller & Dunlop 1979, Dunlop 
& Jenkins 1992 & 1994). The 
vegetation in these colonies tends 
to be maintained in equilibrium, 
with the spaces between clumps 
of woody or succulent shrubs 
maintained by the near nest 
activity of the territorial birds. 
Depending on the disturbance 
pressures these spaces may be 
vegetated (at least in winter and 
spring) by Hollyhocks and/or 
annual herbs and grasses. 

The vegetation of seabird islands 
is subject to high levels of 
“natural” disturbance. This factor, 
together with elevated levels of 
soil nitrogen and phosphorus 
enhances colonisation by weed 
species, particularly introduced 
herbs and grasses and plants 
which thrive in the presence of 
high concentrations of guano or 
manure (e.g. Hollyhocks). The 
proximity of the aeolianite islands 
to the mainland has meant that 
these islands have been exposed to 
an ever-increasing number of 
weed species since European 
settlement. 

In 1997 half of the flora of the 
Shoalwater Islands consisted of 
introduced herbs, grasses and 
short-lived coprophilous shrubs 
or Hollyhocks. Many of the 
dominant weeds such as Malva 
parviflora, R haphanus rhaphanistrum, 
Sisymbrium orientate, Trachyandra 
divaricata, Sonchus oleraceus and 
Lolium rigidum are low herbs or 
grasses which have little impact 
on habitat quality. There is also 
little evidence that these mainly 
annual species have any 
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significant impact on the 
regeneration of the low woody 
bushes and succulent shrubs 
which are important features of 
seabird nesting habitats. 

The introduced coprophilous 
shrub L avatera arborea however is 
a tall woody perennial which, 
under certain circumstances, 
forms closed stands capable of 
excluding regenerating shrub 
species and making the affected 
habitat area unsuitable for 
nesting Little Penguins, Silver 
Gulls, Bridled Terns and other 
surface nesting species. Boxthorn 
(L ycium ferocissimum), which has 
only just been noted, could also 
interfere with nesting habitats if 
allowed to become established. 

The smaller islands have seen a 
dramatic reduction in plant 
species richness and habitat 
quality in recent years. The 
catalyst for this has almost 
certainly been an increase in the 
number of breeding seabirds. This 
has been documented for the 
Silver Gull (Dunlop et al. 1988) and 
the Bridled Tern (Dunlop & 
Jenkins 1994). 

The numbers of Pied Cormorants 
have not been monitored but it is 
clear that in recent years these 
guano-producing birds have 
nested on more islands and over a 
larger area than in 1942 ( Serventy 
& White 1943). Observations in 
April 1996 also indicated that the 
number of cormorants nesting on 
Carnac Island had increased 
dramatically since 1984 as had the 
area of vegetation affected by 
cormorant colonies (Dunlop & 
Wooller 1981, J.N. Dunlop pers. 
obs.). On Carnac these changes had 
obliterated former breeding 


habitat of Little Penguins and 
Wedge-tailed Shearwaters. It is 
reasonable to assume that the 
number of cormorants nesting in 
Shoalwater Bay has also increased. 

The relationship between 
expanding cormorant colonies, 
the loss of woody and succulent 
shrub species and the dominance 
of coprophilous L avatera arborea 
underlies the observed decline in 
habitat quality on the smaller 
islands, particularly on Bird and 
Seal Islands. The recent coloni¬ 
sation of another introduced 
woody Hollyhock L avatera cretica 
may also be of significance 
for future vegetation/habitat 
management. 

CONCLUSION 

Vegetation cover on Penguin 
Island has changed over the years, 
presumably in response to various 
pressures, mostly human, which 
are exerted upon it. At present 
this island appears reasonably well 
vegetated. 

The number or variety of species 
represented in the vegetation 
appears to have remained fairly 
constant for Penguin Island, but 
the smaller islands, less subject to 
people pressure, show a marked 
depletion in species number 
varying from 43% to 100%. The 
small islands are not subject to 
human influences but are the 
sites of large and increasing 
populations of nesting birds, 
which account for destruction of 
native vegetation and the 
introduction of exotic species or 
weeds. There has been significant 
depopulation of indigenous 
species on the smaller islands. 
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Large areas of the smaller islands 
on which Pied Cormorants nest, 
Seal and Bird, have been taken 
over by mixed communities of 
Malvaceae, particularly L avatera 
arborea and Malva parviflora, 
which are displacing or have 
displaced the indigenous vege¬ 
tation including the native 
L avatera plebeia. These intruders 
may exclude other vegetation 
regrowth as well as interfering 
with future bird nesting 
patterns. 

On Penguin Island some com¬ 
munities of weeds belonging to 
the Brassicaceae are becoming 
prominent over relatively small 
areas and African Boxthorn 
(L ycium ferocissimum) has been 
observed for the first time. 
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APPENDIX 1 

LISTS OF PLANTS FROM PENGUIN ISLAND: 

1959 1 reported by Storr (1961) 

1975 2 reported by Abbott and Black (1980) 

1984 3 reported by Chape (1984) 

1997/98 current study 



1959' 

1975 2 

1984 3 

1997/98 

Juncaginaceae 





Triglochin trichophora Nees 


+ 



Poacea 





* A vena barbata Link. 


+ 



* A vena fatua L. 

+ 


+ 

+ 

Bromus arenarius Labill. 

+ 


+ 


* Bromus diandrus Roth 

+ 

+ 

+ 

+ 

* Cynodon dactylon (L.) Pers. 


+ 



* Ehrharta longiflora Sm. 

+ 

+ 

+ 

+ 

* Hordeum leporinum. Link 


+ 


+ 

* Lagurus ovatus L. 


+ 



* Lolium perenne L. 




+ 

* Lolium rigidum Gaudin 

+ 

+ 

+ 

+ 

* Parapholis incurva (L.)C.E. Hubb. 

+ 


+ 

+ 

* Poa annua L. 

+ 

+ 

+ 

+ 

Poa poiformis (Labill.) Druce 

+ 

+ 

+ 


Spinifex hirsutus Labill. 

+ 

+ 

+ 

+ 

Spinifex longifolius R.Br. 

+ 

+ 

+ 

+ 

Sporobolus virginicus (L.)Kunth 

+ 

+ 


+ 

* Stenotaphrum secundatum 





(Walter)Kuntze 

+ 

+ 

+ 

+ 

A ustrostipa elegantissima Labill. 


+ 


+ 

A ustrostipa flavescens Hughes 





(S. variabilis) 

+ 

+ 

+ 

+ 

* Trachynia distachya (L.)Link 





(Brachypodium distachyon) 

+ 


+ 


* Vulpia myuros (L.)C.C.Gmel. 

+ 


+ 


Cyperaceae 





Isolepis marginata (Thunb.)Dietr. 





(Scirpus antarctica) 

+ 

+ 

+ 


Isolepis nodosa (Rottb.)R.Br. 





(Scirpus nodosus) 

+ 

+ 

+ 


Lepidospermagladiatum Labill. 

+ 

+ 

+ 

+ 

Dasypogonaceae 





Acanthocarpus preissii Lehm. 

+ 

+ 

+ 

+ 

Asphodelaceae 





* Trachyandra divaricata 





(Jacq.)Kunth. 

+ 

+ 

+ 

+ 

Iridaceae 





* Romulea rosea ( L.) Eckl. 


+ 


+ 

Haemodoraceae 





Conostylis candicans Endl. 

+ 

+ 

+ 

+ 
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1959 1 


1975 2 


1984 3 1997/98 


Urticaceae 

Parietaria debilis G. Forst. + 

* Urtica urens L. 

Polygonaceae 

Muehlenbeckia adpressa 

(Labill.)Meisn. + 

Chenopodiaceae 

* Atriplex prostrata M Boucher ex DC. 

* Chenopodium ambrosioides L. 

Enchylaena tomentosa R.Br. + 

Rhagodia baccata (Labil.)Moq.in 

A.DC. + 

Sarcocornm blackiana 
(Ulbr)A.J.Scott 

Sarcocornia quinqueflora Bunge 

ex Ung.-Sternb.)A.J.Scott + 

Salsola kali L. + 

Threlkeldia diffusa R.Br. + 

Aizoaceae 

* Carpobrotus edulis (L.)N.E.Br.in 

E.Phillips + 

Carpobrotus virescens 

(Haw)Schwantes + 

* Galenia pubescens (Ecklon& 

Zeyher) Druce 

* Tetragonia decumbens Mill. + 

Tetragonia implexicoma 

(Miq.)Hook.f. + 

Portulacaceae 

Calandrinia calyptrata Hook f. + 

Caryophyllaceae 

* Cerastium glomeratum 

Thuill(C. viscosum) + 

* Polycarpon tetraphyllum (L.)L. + 

* Sagina maritima Don. 

* Spergularia rubra (L.)J.Presl 

& C.Presl + 

* Stellaria media (L.)Vitl. + 

Ranunculaceae 

Clematis lirtearifolia Steud.in Lehm. 
(C. microphylla) + 

Fumariaceae 

* Fumaria capreolata L. 


* Fumaria muralis Sonder ex Koch. 
Lauraceae 

Cassytha racemosa Nees + 

Brassicaceae 

* Brassica rapa L. 


+ 


+ 


+ 

+ 

+ 


+ 


+ 


+ 

+ 

+ 


+ 


+ 

+ 


+ 


+ 

+ 


+ + 

+ + 


+ + 

+ 

+ 

+ + 

+ + 


+ + 

+ 

+ 

+ 

+ + 

+ 

+ + 

+ + 

+ 

+ 

+ + 

+ 

+ 

+ 


+ + 

+ 


+ + 

+ 
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1959* 

1975 2 

1984 1 

1997/98 

* Cakile maritima Scop. 

+ 

+ 

+ 

+ 

* Hymenolobus procumbens 





(L.) Nutt ex Shinz & Thell. 


+ 



Lepidium foliosum Desv. 


+ 


+ 

* Sisymbrium orientate L. 

+ 

+ 

+ 

+ 

* Raphanus raphanistrum L. 




+ 

Crassulaceae 





Crassula colorata (Nees) Ostenf. 

+ 

+ 

+ 


* Crassula glomerata P.Bergius 

+ 

+ 

+ 


Crassula pedicellosa (F. Muell.) 





Ostenf. (Crassula closiana) 


+ 


+ 

Pittosporaceae 





Pittosporum phylliraeoides DC. 

+ 

+ 

+ 

+ 

Mimosaceae 





Acacia cyclops A.Cunn. ex G.Don 

+ 


+ 

+ 

Acacia rostellifera Benth. 

+ 

+ 

+ 

+ 

Papilionaceae 





Hardenbergia comptoneana 





(Andrews)Benth. in Endl. 


+ 


+ 

* M edicago polymorpha L. 

+ 

+ 

+ 


* M elilotus indica (L.)All. 

+ 

+ 

+ 

+ 

Geraniaceae 





* Erodium moschatum (L.) L’Her. 




+ 

* Geranium molle L. 


+ 



* Pelargonium capitatum (L.)L’Her. 


+ 


+ 

Oxalidaceae 





* Oxalis corniculata L. 

+ 

+ 

+ 


* Oxalis pes-caprae L. 




+ 

Zygophyllaceae 





Nitraria billardierei DC. (N.schoberi) 

+ 

+ 

+ 

+ 

Santalaceae 





Exocarpos sparteus R.Br. 


+ 


+ 

Euphorbiaceae 





* Euphorbia peplus L. 


+ 


+ 

* Euphorbia terracina 


+ 


+ 

Rhamnaceae 





Spyridium globulosum 





(Labill.)Benth. 

+ 

+ 

+ 

+ 

Malvaceae 





* Lavatera arborea L. 


+ 

+ 

+ 

L avatera plebeia Sims 



+ 


* Lavatera cretica L. 




+ 

* Malva parviflora L. 


+ 


+ 

Frankeniaceae 





Frankenia pauciflora DC. 

+ 

+ 

+ 

+ 
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1959 1 

1975 2 

1984 3 

1997/98 

Apiacea (Umbelliferae) 

Apium prostratum Labill. ex Vent. 





(A. australe) 

+ 

+ 


+ 

Primulaceae 

* Anagallis arvensis L. (A. foemina) 

+ 

+ 

+ 

+ 

Apocynaceae 

Alyxia buxifolia R.Br. 

Convolvulaceae 

+ 

+ 

+ 

+ 

Dichondra repens J.R. Forster 





& G.Forst. 

+ 

+ 

+ 


Wilsonia backhousei Hook.f. 

+ 

+ 

+ 

+ 

Solanaceae 





Anthocercis littorea Labill. 

* L ycium ferocissimum Miers 

+ 



+ 




30/03/98 

* Solanum nigrum L. 

+ 

+ 

+ 

+ 

Scrophulariaceae 
* Bellardia trixago (L.) All. 


+ 



* Dischisma arenarium E.Mey. 
Myoporaceae 

+ 

+ 

+ 


Eremophila glabra (R.Br.)Ostenf. 

M yoporum insulare 


+ 


+ 

R.Br.(M. adscendens) 

+ 

+ 

+ 

+ 

Rubiaceae 

* Galium murale (L.) All. 
Goodeniaceae 


+ 



Scaevola crassifolia Labill. 

+ 

+ 

+ 

+ 

Asteraceae 





Angianthus cunninghamii 





(DC.)Benth. 

+ 


+ 


* Arctotheca calendula (L.)Levyns 

* Arctotheca populifolia 

+ 

+ 

+ 

+ 

(P.J.Bergius)Norl. 

(A. nivea) 



+ 


Leucophyta brownii Cass. 





(Calocephalus brownii) 


+ 


+ 

* Carduus tenuiflorus Curtis 

* Conyza canadensis (L.)Cronquist 

+ 


+ 


(Erigeron canadensis) 

+ 


+ 


* Hypochaeris glabra L. (H. radicata M) 

* Lactuca saligna L. 

+ 

+ 

+ 


Olearia axillaris (DC.)F.Muell.ex 





Benth. 

+ 

+ 

+ 

+ 

Ozothamnus cordatus (DC.)Anderb. 
(Helichrysum cordatum) 

+ 

+ 

+ 

+ 

Senecio lautus G.Forst.ex Willd. 

+ 

+ 

+ 

+ 

* Senecio tarnoides DC. 




+ 

* Sonchus oleraceus L. 

+ 

+ 

+ 

+ 
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APPENDIX 2 

LISTS OF PLANTS FROM THE SMALLER SHOALWATER BAY ISLANDS 

1959'as reported by Storr (1961) 

1975 2 as reported by Abbott and Black (1980) 

1997 3 current study 


SEAL ISLAND (Area 1.2 ha) 

1959' 1975 2 

Poaceae 

Bromus arenarius Labill. + 

* Bromus diandrus Roth (Bgussoni, B maximus) + + 

* Hordeum leporinum Link + + 

* Lolium rigidum Gaudin + 

* Poa annua L. + + 

Spinifex longifolius R.Br. + 

Sporobolus virginicus (L) Kunth + + 


Dasypogonaceae 

Acanthocarpus preissii + 

Asphodelaceae 

* Trachyandra divaricata (Jacq.) Kunth. + 

Urticaceae 


Parietaria debilis G. Forst + + 

Chenopodiaceae 

Atriplex cinerea Poir. + 

* Atriplex prostrata M.Boucher ex DC 

(A. patula) + 

* Chenopodium murale L. + 

Enchylaena tomentosa R.Br + + 

Rhagodia baccata (Labill.) Moq.in A.DC + + 

Salsola kali L. + 

Threlkeldia diffusa R.Br. + + 

Aizoaceae 

Carpobrotus virescens (Haw.) Schwantes + + 

* Tetragonia decumbens Mill. + + 

Tetragonia imp/exicoma(Miq.) Hook, f + + 

Portulacaceae 

Calandrinia calyptrata Hook f. + + 

Caryophyllaceae 

* Spergularia rubra (L.) J&.C Presl. + 

* Stellaria media (L.) Vill. + 

Brassicaceae 

* Cakile maritima Scop. + 

* Hymenolobus procumbens (L) + + 

Lepidium foliosum Desc. + + 

* Sisymbrium orientale L. + + 

Crassulaceae 

Crassula colorata (Nees) + + 

Crassula pedicellosa (F. Muell.JOstenf. + 


1997 3 


+ 


+ 

+ 

+ 

+ 


+ 

+ 


+ 

+ 
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Pittosporaceae 

Pittosporum phylliraeoides DC. + 

Papilionaceae 

* Medicago polymorpha L. + 

* M elilotus indica (L.) All. + 

Geraniaceae 

* Erodium cicutarium (L.) L’Her. in Aiton 4- 

Zygophyllaceae 

Nitraria billardieri DC (N. schoberi ) + 

Zygophyllum billardieri DC + 

Malvaceae 

* Lavatera arborea L. 

Lavatera plebeia Sims + 

* Mfllva parviflora L. + 

Frankeniaceae 

Frankenia pauciflora DC. + 

Umbelliferae 

A pium prostratum Labill. ex Vent, (australe) + 
Solanaceae 

* Solarium nigrum L. 4- 

Myoporaceae 

Myoporum insulare R.Br. (M. adscendens) + 

Asteraceae 

* Arctotheca calendula (L.) Levyns + 

* Arctotheca populifolia (P.J.Bergius) 

Norl. (A. nivea) + 

Olearia axillaris (DC)F.Muell. ex Benth. + 

Senecio lautus G.Forst. ex Willd. + 

* Sonchus oleraceus L. + 


+ + 

+ 

+ + 


+ + 

+ + 

+ + 

+ 

+ + 


+ + 


+ 

+ + 


BIRD ISLAND Area 0.9ha 
Poaceae 

Bromus arenarius Labill. 

* Hordcum leporinum Link 

* Lolium rigidum Gaudin 

* Poa annua L. 

Asphodelaceae 

* Trachyandra divaricata (Jacq.) Kunth. 
Urticaceae 

Parietaria debilis G. Forst. 
Chenopodiaceae 

* Atriplex prostrata M. Boucher ex DC 

* Chenopodium murale L. 

Enchylaena tomentosa R.Br. 

Rhagodia baccata (Labill.) Moq. in A.DC 
Threlkeldia diffusa R.Br. 


1959 1 

+ 

+ 

+ 

+ 


+ 


+ 

4 - 

+ 

+ 


1975 2 

+ 

+ 

+ 

+ 


+ 


4 - 

4 - 

+ 

4 - 


1997 3 

4 - 

+ 

4 - 

4 - 

4 - 

4 - 
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Aizoaceae 

Carpobrotus virescens (Haw.) Schwantes + 

* Tetragonia decumbens Mill. + 

Portulacaceae 

Calandrinia calyptrata Hook, f + 

Caryophyllaceae 

* Sagina apetala Ard. 

* Stellaria media (L.) Vill. 

Brassicaceae 


Lepidium foliosum Desv. + 

* Sisymbrium orientale L. + 

Crassulaceae 

Crassula colorata (Nees) Ostenf. + 

Crassula pedicellosa (F.Muell.) Ostenf. 

Papilionaceae 

Acacia rostellifera Benth. + 

* Medicago polymorpha L. + 

* M elilotus indica (L.) All. + 

Geraniaceae 

* Erodium cicutarium (L.)L’Her. + 


Oxalidaceae 
* Oxalis corniculata L. 
Zygophyllaceae. 


Nitraria billardierei DC + 

Zygophyllum billardierei DC. + 

Malvaceae 

* Lavatera arborea L. + 

* M alva parviflora L. + 

Lavatera plebeia L. + 

Apiaceae 

Apium prostratum Labill. ex 

Vent. (A. australe) + 

Solanaceae 

* Solanum nigrum L. + 

Myoporaceae 

M yoporum insulare R.Br. (M. adscendens) + 

Asteraceae 

* A rctotheca calendula (L.)Levyns + 

Olearia axillaris (DC.) F. Muell. ex Beth. + 

Senecio lautus G Forster ex Willd + 

* Sonchus oleraceus L. + 


+ 

+ + 

+ 

+ 

+ 

+ 

+ + 

+ 

+ 


+ + 

+ 

+ 

+ + 

+ 

+ + 

+ + 

+ + 


+ 


+ 

+ 

+ 


Note: White-faced Storm Petrel burrows were seen on the eastern island. These 
were on the middle of the south side, in steeply sloping sand above the cliff area, 
in L avatera arborea forest. 
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GULL ROCK (Area 0.04ha) 

Chenopodiaceae 
* Chenopodium murale L. 

Threlkeldia diffusa R.Br. 

Aizoaceae 

Carpobrotus virescens (Haw)Schwantes 

Zygophyllaceae 

Nitraria billardierei DC. 

Malvaceae 

L avatera plebeia Sims (sp) 


1959 1 


+ 

+ 


SHAG ROCKS 

MIDDLE SHAG ROCK Area 0.4ha 

1959 1 

Poaceae 

Bromus arenarius Labill. + 

* Bromus diandrus Roth. (B gussoni, B maximus) + 

* Hordeum leporinum. Link + 

* Lolium rigidum Gaudin 
Sporobolus virginicus (L.) Kunth 

Asphodelaceae 

* Trachyandra divaricata (Jacq.) Kunth. 

Urticaceae 

Parietaria debilis G. Forst. + 

Chenopodiaceae 

* Atriplcx prostrata M.Boucher ex 

DC. (A. patula ) 


Enchylaena tomentosa R.Br + 

* Chenopodium album L. 

* Chenopodium murale L. + 

Rhagodia baccata (Labill.) + 

Threlkeldia diffusa R.Br. + 

Aizoaceae 

Carpobrotus virescens (Haw.) Schwantes + 

* Tetragonia decumbens Mill. + 

Tetragonia implexicoma (Miq) Hook. f. + 

Portulacaceae 

Calandrinia calyptrata Hook. f. + 

Brassicaceae 

Lepidium foliosum Desv. + 

* Sisymbrium orientale L. + 

Papilionaceae 

* Melilotus indica (L.) All. + 

Geraniaceae 

* Erodium cicutarium (L.) L’Her. + 


1975 2 1997 3 

+ 

+ 


+ 

+ + 

+ 


1975 2 1997 3 


+ 


+ 


+ 


+ + 

+ + 

+ + 

+ 

+ 

+ + 


+ 

+ + 

+ + 

+ 

+ 
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Zygophyllaceae 

Nitraria billardierei DC. + 

Malvaceae 

* Lavatera arborea L. 

L avatera plebeia Sims + 

* M alva parviflora L. + 

Apiaceae 

Apium prostratum Labill. ex Vent. (A. australe) + 
Solanaceae 

* Solarium nigrum L. + 

Myoporaceae 

M yoporum insulare R.Br. (M. adscendens) + 

Goodeniaceae 

Scaevola crassifolia Labill. 

Asteraceae 

* Arctot/ieca calendula (L.)Levyns 

Senecio lautus G.Forst. ex Willd. + 

* Sonchus oleraceus L. + 


+ + 

+ + 

+ + 

+ + 


+ + 


+ + 

+ 

+ 

+ + 

+ + 


WEST SHAG ROCK Area 0.16ha 

1959 1 

Chenopodiaceae 

*A triplex prostrata M. Boucher ex DC. 

* Chenopodium murale L. 

Threlkeldia diffusa R.Br. + 

Aizoaceae 

Carpobrotus virescens (Haw.)Schwantes + 

Portulacaceae 

Calandrinia calyptrata Hook. f. + 

Brassicaceae 
L epidium foliosum Desv. 

* Sisymbrium orientate L. 

Fabaceae 

* M elilotus indica (L.) All. 

Zygophyllaceae 

Nitraria billardieri DC. + 

Malvaceae 

L avatera plebeia Sims + 

Asteraceae 

Senecio lautus G. Forst. ex Willd. + 

* Sonchus oleraceus L. 


1975 2 1997 3 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


EAST SHAG ROCK Area .04ha 

Chenopodiaceae 
* Chenopodium murale L. 
Threlkeldia diffusa R.Br. 


1959 1 1975 2 1997 3 

+ 

+ + 
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Aizoaceae 

Carpobrotus virescens (Haw.)Schwantes + + 

Brassicaceae 

Lepidium foliosum Desv + 

Zygophyllaceae 

Nitraria billardierei DC. + + 

Malvaceae 

Lavatera plebeia Sims + + 


+ 
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SOME UNDESCRIBED AGGRESSIVE BEHAVIOURS, 
DISPLAYS AND CALLS OF THE HOODED PLOVER IN 
WESTERN AUSTRALIA 


By MICHAEL A. WESTON 

Department of Zoology, University of Melbourne, Parkville, Vic. 3052. 


SUMMARY 

Virtually nothing is published on the behaviour of Hooded 
Plovers on the salt-lakes of Western Australia. Observations 
indicate aggression was common, at least in large flocks. 
This note describes and names five previously undescribed 
displays, and two undcscribed calls from Lake Gore in 
south-western Australia. Notes on other displays and calls 
are also provided. All but one display has also been recorded 
from an intensive study of Victorian populations. 


INTRODUCTION 

Some aspects of the behaviour of 
the Hooded Plover Thinornis 
rubricollis are reasonably well 
known, but are based almost 
exclusively on populations in 
eastern Australia. Bransbury (1991) 
provides the best primary source 
for the descriptions of displays 
and other behaviours, based on 
observations of birds in South 
Australia, and Marchant and 
Higgins (1993) summarise all 
available information on 
behaviour, but there is virtually 
none available from Western 
Australia. However, there is one 
recent description of interspecific 
aggression (Bailey and Blyth 1996). 

Flocks of Hooded Plovers occur in 
eastern Australia, but the size of 
these flocks very rarely reach 100 


birds, and are typically less than 
25 (unpubl. data). In Western 
Australia, some very large flocks 
occur, with the maximum size 
recorded being 1555 adults, and 
behaviour in large flocks is poorly 
described. Vocalisations are also 
poorly known throughout the 
range (Marchant and Higgins 1993; 
Newbey 1996; unpubl. data). 

In 1995 1 had the opportunity to 
make observations on large flocks 
of Hooded Plovers at a salt-lake in 
Western Australia. I found the 
birds to be rather noisy (cf. Frith 
1986) and aggressive, and was able 
to describe new displays, 
behaviours and vocalisations. 
Most were associated with 
aggression, which was common. 
This paper presents those 
observations. 
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STUDY AREA AND METHODS 

All observations were made at 
Lake Gore, a large salt-lake 37 km 
WNW of Esperance, in southern 
Western Australia (33°46'S, 
121°32’E). Observations were made 
between 11 February and 25 
February 1995. The population 
under consideration varied from 
10 to 950 birds (18 counts), and 
numbers varied in a complex 
way, both between days and 
according to time of day. 
Nevertheless, the population 
using the lake was large, and the 
counts averaged 384.2 birds. Only 
three of the counts were less than 
100 birds (17% of counts), and 
only one was less than 50 birds 
(6% of counts). During the study 
1 also captured and banded 100 
birds. Some moult data, and other 
factors (e.g. the absence of 
territorial pairs), suggested that 
breeding had ceased. The 
population was therefore con¬ 
sidered to be a large, post¬ 
breeding flock. 

All observations were made with 
binoculars or a tripod-mounted 
Tasco telescope, and were 
immediately written down. Some 
sound recordings were made, but 
most calls associated with displays 
were not successfully recorded, so 
sonagrams are not presented. All 
displays and calls described here 
were noted on many occasions 
during the study period. 
Behaviours that occur in a 
number of contexts (e.g. head¬ 
bobbing) are not dealt with here. 
Other behaviour, including 
comfort and foraging behaviour, 
as well as behaviour associated 
with breeding, will be presented 
elsewhere. 


On 23 February, seven counts 
were made of the north-eastern 
section of Lake Gore, where 
almost all Hooded Plovers 
occurred. These counts were made 
at two-hourly intervals, and each 
count took about an hour. During 
the counts, all birds were classified 
according to their activity 
(foraging/ roosting/ preening/ 
washing/aggression). Therefore, 
these counts provide some data on 
the time budgeting of the birds. 

All comments that attribute a 
status to a bird (e.g. paired/ 
unpaired, parent/non-parent) are 
based on many observations of 
colour-banded birds in Victoria. 


RESULTS 

Aggressive interactions were 
common in the flocks 1 observed. 
In the time budgeting counts 
made on 23 February, an average 
of 2% of observations related to 
adult aggression; this can be 
interpreted as birds spending 
about 2% of their time engaged in 
aggressive behaviour, but, further 
data will be required to assess the 
overall time devoted to aggressive 
behaviour. Aggression was 
recorded during foraging and 
roosting, and occurred in all parts 
of the habitat. 

This paper: 

Describes previously undescribed 
aggressive behaviour (Jumping; 
Charging). 

Clarifies previously described 
displays (Bowing; Lateral Wing 
and Tail Display). 

Reports and names previously 
undescribed displays (Piping 
Display; Flight Display; 
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Submissive Sit; Aggressive Flight 
Display; Crazy Bird Display). 

Expands the understanding of the 
context of a previously described 
call (Barking). 

Reports previously undescribed 
calls (Buzz; Aggressive Piping Call). 

Only one display described herein 
(Submissive Sit) and one behaviour 
(Jumping) have not been recorded 
being performed by Hooded 
Plovers in Victoria. This might be 
because of much lower densities 
of plovers in Victoria; peak 
density at Lake Gore was about 
380 birds/km of shoreline (this 
study) compared with 0.4 birds/ 
km of Victorian coast in the non¬ 
breeding season in Victoria (after 
Heislers and Weston 1993). The 
calls described here have been 
recorded from both Victoria and 
Western Australia. 

Descriptions of Behaviour and 
Displays 

Jumping 

Aggression in tight flocks 
involved Jumping, where, 
typically, two opponents would 
jump up at each other. The birds 
did not flap their wings when 
Jumping, though sometimes 
opened them slightly. Jumping 
birds faced one another or stood 
facing the same direction. On one 
occasion, six birds were noted 
Jumping up in one area of a flock. 
Actual contact was not observed. 
Jumping often occurred before 
and during other aggressive 
behaviour, such as Bowing and the 
Aggressive Piping Display. On a very 
windy day (23 Feb.) some birds 
jumped as high as one metre 
above the substrate. This 


behaviour has not been 
previously described (see 
Marchant and Higgins 1993). 

Charging 

Birds ran rapidly at one another in 
the flocks, which almost always 
resulted in the retreat of the bird 
being charged. On one occasion an 
adult charged another, but the 
subject of the aggression also 
charged at the initial aggressor by 
flying and running at the initial 
aggressor while it ran off. Adults 
were recorded Charging and 
chasing juveniles. This has also 
been recorded in Victoria, where 
juveniles have also been seen 
Charging and chasing adults and 
other juveniles (pers. obs.). 

Charging sometimes leads to both 
birds taking flight, and the chase 
continued in flight. These ‘Chase 
Flights’ clearly involved one bird 
following another, and observers 
should take care to separate such 
flights from two birds (often 
paired birds) flying together. 

At Lake Gore, adults were also 
noted flying at other Hooded 
Plovers on the salt-flat. In one 
such instance, the flying Plover 
landed and immediately began a 
Piping Display (see below). One 
adult was seen making a slow 
charge at a perched Welcome 
Swallow H irundo neoxena which 
flew away. On another occasion, a 
Red-capped Plover Charadruis 
ruficapillus head-butted a foraging 
Hooded Plover which jumped 
aside and charged its antagonist. 

Bowing 

Bowing was one of the most 
common aggressive behaviours 
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observed. When Bowing a bird 
holds its head lower than its back, 
with the bill pointing downward. 
One bird was seen to droop its 
wing tips while Bowing. It is 
similar to the Greeting display of 
an incubating bird shown in 
Marchant and Higgins (1993), 
except that at Lake Gore, the birds 
were standing and the 
interactions were aggressive in 
nature. While Bowing, adults were 
seen to jump sideways at other 
birds, which sometimes also 
Bowed before retreating. Birds 
that were faced with a Bowing bird 
often adopted the Submissive Sit 
behaviour (see below). 

It is possible that the Bowing 
behaviour given by an incubating 
bird at the approach of its partner 
(which has been termed 
“Greeting”) is in fact an aggressive 
display given at the approach of 
another Hooded Plover. In 
Victoria, 1 have witnessed con¬ 
flicts between two paired birds 
(partners) both trying to incubate. 

Lateral Tail and Wing Display 
This display was typically seen in 
confrontations between two 
Hooded Plovers. Although it is 
often seen between two flock 
birds, on rare occasions other 
members of the flock become 
involved. In Victoria, 1 have seen 
up to four birds displaying at one 
another. 

This is probably the same as the 
Horizontal Threat Display 
described by Bransbury (1991). 
However, the postures involved 
are not adequately described. The 
head is held low, and the wing on 
the side of the opponent is 
drooped down slightly, though 


sometimes the wing tip touches 
the ground. At the same time, the 
tail is twisted so that the upper 
surface of the tail faces the 
opponent. This is alluded to in the 
illustrations in Bransbury (1991) 
but is not mentioned in the text. 
Sometimes the head is bowed 
slightly during the display. 

Like the descriptions of the 
Horizontal Threat Display, this 
display is performed while 
standing, walking or running, and 
when the opponent is side on. In 
Victoria, it is commonly used 
during interspecific aggression 
(e.g. aggression directed at Magpies 
Gymnorhina tibicen). At Lake Gore 
this display often resulted in a 
Charge and then chase from the 
opponent. Birds using this display 
also side-stepped toward the 
opponent. On one occasion, a 
foraging bird head-butted 
another, which jumped aside and 
adopted a Lateral Tail Display. On 
another occasion, a bird 
approached a roosting bird and 
gave the Lateral Tail Display, 
causing the roosting bird to move 
away. This display was seen during 
both fine weather, and also 
during heavy rain. 

Piping Display 

This undescribed display is 
uncommon, but has been 
recorded from Lake Gore, and 
from beaches and near-coastal 
wetlands in Victoria. Piping 
individuals always stand, and 
adopt an upright posture, but 
hold the head low with the bill 
pointing down (almost vertically). 
Piping birds therefore appear 
hunched. This display is named 
on the basis of the very similar 
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display in Pied Oystercatchers 
Haematopus longirostris, except 
that the Hooded Plover posture is 
erect whereas the Oystercatcher 
posture is almost horizontal (see 
Marchant and Higgins 1993). 
Hooded Plovers usually give this 
display while stationary, while 
Pied Oystercatcher s typically pipe 
while walking or running. 

At Lake Gore, single birds were 
seen Piping to other adults which 
simply retreated; though up to six 
adults Piped at any one time. In 
Victoria, Piping Displays have 
involved from two to four birds, 
and they often cause other nearby 
birds to run toward the displaying 
birds. The Piping birds often face 
one another, stand side by side, or 
when three or four birds are 
involved, they sometimes stand in 
a loose circle facing one another. 
The display usually degenerates 
into chasing, Lateral Tail Displays 
or other aggressive behaviour. The 
Piping Display is apparently always 
associated with a specific call (see 
below). 

In Victoria, this display has been 
recorded on beaches, in dune 
blowouts and in near-coastal 
wetlands. It has been recorded on 
territories without nests or chicks, 
on territories with active nests, 
and also from a pair defending 
chicks from the incursion of a 
flock of other Hooded Plovers. 
The display has also been recorded 
in non-breeding flocks in 
Victoria. One member of a pair 
with an active nests was seen to 
give this display during a dispute 
with its partner, but this is the 
only time 1 have seen this display 
used in intra-pair aggression. 
Observations of colour-banded 


birds in Victoria have shown that 
pair members typically pipe 
together as they display to other 
Hooded Plovers. If one pair 
member begins Piping, its partner 
typically runs towards it and joins 
the Piping Display . Juveniles have 
not been seen to join in a Piping 
Display despite the fact they have 
often been in flocks where Piping 
Displays have been performed. 

Flight Display 

Occasionally, single birds were 
noted engaging in erratic flight, 
rapidly gaining and losing 
altitude (about 10-15 m above the 
substrate or lake water), often 
changing direction by flicking 
wings and body from one angle to 
another. 

This behaviour has not been 
described, but has been often 
noted in Victoria when banded 
birds are released after capture. It 
has also been seen in unbanded 
adults and juveniles in Victoria. 
At the times the behaviour was 
observed in Western Australia, the 
birds involved had not been 
banded recently. 1 also described 
the flight as "Swallow-like Flight" 
Its function is unknown. 

In Victoria this display has been 
seen over large breaking surf. Birds 
have been seen shooting straight 
up the face of large breaking 
waves before leveling out about 
fifteen metres above the wave and 
continuing the flight. This flight 
was once recorded from a member 
of a Victorian pair that had an 
active nest. 

Submissive Sit 

This display was seen on a number 
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of occasions, and it was always 
given by a bird that was the target 
of aggression from another bird. 
The behaviour involved a 
foraging bird Bowing briefly then 
quickly sitting down, so that its 
breast was flat on the substrate. 
The aggressive bird would then 
stand nearby for a short time or 
immediately move away. The 
“dominant” bird would sometimes 
bob its head. The submissive bird 
would then stand and continue 
foraging. Birds typically sat for 10- 
20 seconds before standing and 
resuming foraging. This display 
has not been observed in Victoria, 
though further observations, 
particularly of flocks, might 
reveal its use in the eastern 
populations as well. 

It is easy to confuse this behaviour 
with the crouching of birds 
during aggressive encounters. 
Crouching presumably functions 
as a hiding mechanism, and always 
occurs away from aggressive 
conspecifics. If the crouching bird 
is approached, it stands and runs 
away. However, with the 
Submissive Sit behaviour, the 
displaying bird remains sitting by 
its antagonist and does not stand 
until the latter bird moves away, 

Aggressive Flight Display 

This display was glimpsed on a 
number of occasions at Lake Gore 
but has been recorded in detail in 
Victoria; all details observed in 
both states correspond. It is often 
(always?) associated with the Buzz 
call. 

The observations of the display 
that 1 have made suggest at least 
three birds are involved, though 
up to five birds may take part. Pair 


members often display together, 
along with other birds which are 
often pair members from 
neighboring territories, but are 
occasionally non-breeders drifting 
through the area (all individual 
identities are based on colour- 
banding). 

This display involves flying birds 
gliding in parallel with their 
wings held comparatively high, so 
that a front-on view would reveal 
the wings in a "v" configuration. 
The call is given in flight as the 
birds lose altitude. As the birds 
land, they often hold their wings 
high (as for a double wing stretch, 
except with the head elevated 
rather than held down) for several 
seconds. Aggression using other 
displays and behaviour continues 
on the ground. 

This display is moderately 
common early in the breeding 
season in Victoria (e.g. September), 
especially when pairs or singles are 
intruding into other territories. In 
Victoria it has been recorded on 
territories without nests or chicks, 
on territories with nests, and on 
one territory that contained 
young chicks (J.M. Peter pers. 
comm.; Unpubl. Data). 

Crazy Bird Display 

This undescribed display has been 
observed in Victoria (on beaches 
and near-coastal wetlands) and at 
Lake Gore, and has been 
performed by adults and 
juveniles. The impression gained 
during this display is one of a bird 
out of control. Its function is 
unknown, but it is usually, 
though not always, performed in 
close proximity to other Hooded 
Plovers. Thus, 1 consider that it 
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serves as some kind of display. 

The bird raises its tail, so that the 
breast moves closer to the 
substrate (similar to the 
Exaggerated Scraping Display 
illustration in Marchant and 
Higgins 1993). This sometimes 
involves a number of movements, 
giving the impression of Tail¬ 
bobbing. Sometimes the display 
goes no further, and so perhaps 
Tail-bobbing is best considered a 
separate display. Once the tail is 
raised, the wings are flapped and 
flicked while the bird jumps 
sideways and around, sometimes 
performing complete circles. The 
display might be an aggressive 
display. Alternatively, it might be 
a displacement activity. 

In Victoria, as at Lake Gore, this 
display has been seen in non¬ 
breeding flocks. Additionally it 
has been given by off-duty birds 
with active nests. 

Descriptions of Calls 

Hooded Plovers are rather vocal in 
eastern Australia and in particular 
in the large flocks found in 
Western Australia. Captured birds 
in both Victoria and Western 
Australia call frequently while 
being handled. Here, one 
previously described call is 
discussed, and two new calls 
described. 

Barking 

This call has been described and a 
sonogram and a summary are 
presented in Marchant and 
Higgins (1993). 1 found it to be the 
most common call in the flocks at 
Lake Gore. Flocks on the salt-flat 
were constantly giving this call 


when foraging, and it was clear 
that most flock members were 
calling. When disturbed, the 
frequency and loudness of the 
calls seemed to increase, and the 
calling would reach a crescendo 
just before a flock was disturbed 
into flight. This call was also 
commonly given by flocks on the 
ground at night. 

It has been suggested that this is 
the main flight note (Hayman et 
al. 1987), and my observations 
agree with this though at Lake 
Gore it was far more common 
amongst feeding flocks. Flying 
birds were heard giving this call 
by day and night. 

It has been variously described as 
a loud ko, low bark, deep-toned 
barking fow or kew, deep chook or 
quirk quirk (Marchant and Higgins 
1993). 1 consider the call similar to 
the bark of the Pied Stilt 
Himantopus himantopus , though 
softer. A chuck-chuck-chuck, a rulf 
and a raah, were each heard on 
one occasion and were probably 
variants of Barking. One juvenile 
was also heard to “squeak” and 
this might have been an early 
development of the common bark 
call. 

In Victoria there is another call 
that has been noted, and is best 
described as “croaking” 1 suspect it 
is an intense Barking Call given 
under extremely dangerous 
conditions such as when I was 
handling young chicks of a pair 
which remained nearby. It has also 
been recorded on very hot days 
when incubating adults are 
disturbed from their nests and 
they are attempting to return. 
Like the Barking Call it has a 
fundamental unit which is 
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repeated at a rate of as fast as 
around once per second. This call 
is reminiscent as the first part of 
the call of some frogs in Victoria 
(Geocrinia spp.). 

Buzz 

This call is given during the 
Aggressive Flight Display, and once 
when a flock was disturbed into 
flight. It has not been described, 
but is very similar to the call 
given by a displaying male Dunlin 
Calidris alpina on the Northern 
Hemisphere breeding grounds 
(pers. obs.). It is a descending Buzz, 
apparently given only in flight, 
and could be described as a long 
baa or waa. It was only recorded in 
the context of aggression, such as 
on 21 February when two plovers 
chased a single bird. This call was 
once heard after dark. 

This call is rather rare, and has 
been recorded during Aggressive 
Flight Displays in Victoria. 

Aggressive Piping Call 

Here 1 differentiate this call from 
the Piping call described in 
Marchant and Higgins (1993) 
which they describe as being 
associated with disturbance or 
agitation. 1 suggest that the use of 
the terms Alarm Call (for the latter 
call) and Aggressive Piping Call be 
invoked. Alarm Calls were not 
heard in Western Australia, and it 
may be that they are simply a high 
pitched form of Barking, or that 
they are only associated with 
breeding. 

The Aggressive Piping Call is 
distinctive, and 1 recorded it as a 
repeated raa-raa-raa or ha-ha-ha. 
The tone becomes higher and the 


volume decreases as the call 
continues. It has been likened to a 
laugh or cackle. 

One bird that gave an Aggressii'e 
Piping Display started calling 
before it landed, and upon 
landing it immediately adopted 
the Piping Display posture. It is rare 
for a single bird to give this call, 
rather it is given in chorus by all 
birds involved in the Piping 
Display. It was heard after dark at 
Lake Gore, and immediately after 
heavy rain. 

DISCUSSION 

In a review of the state of 
knowledge of the world’s wading 
birds, Piersma et al. (1997) 
considered that the Hooded 
Plover is reasonably well known, 
but that it required some more 
research. Despite the fact that the 
Hooded Plover is comparatively 
well known, and that it is 
classified as Rare (Garnett 1992) 
and so might attract additional 
attention, little information is 
available on such obvious aspects 
of its natural history as behaviour. 
Nevertheless, the recent focus of 
researchers on Hooded Plovers in 
Western Australia has already 
contributed to our understanding 
of Hooded Plovers (see, for 
example, Singor 1998). 

Most aggression in the Hooded 
Plover is ritualised. This study has 
resulted in the observation of 
hundreds of aggressive inter¬ 
actions both in Victoria and 
Western Australia. Most of the 
aggression has been between pairs 
or within flocks, but some intra¬ 
pair aggression has been observed 
and aggression from parents to 
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their flying young has also been 
noted (individual identity of 
birds based on colour-banding). 
Gentle contact between birds 
occurs rarely, and at Lake Gore it 
always occurred between foraging 
birds; it seemed incidental. Despite 
these hundreds of observations 
only once was forceful contact 
between birds seen. This incident 
took place in a large dune 
blowout at Cotters Beach, 
Wilson’s Promontory National 
Park, Victoria. A member of a 
flock moved close to a chick 
which was crouching while its 
parents were some distance away 
being aggressive to the flock. One 
colour-banded parent flew 
directly at the intruder near the 
chick, and hit it hard on the back 
with its feet. The force of the blow 
knocked the intruder off its feet 
into the ground, with feathers 
flying out from it, and causing a 
loud, hollow thud which was 
audible from my observation hide 
over thirty metres away. The 
intruder jumped to its feet and 
flew off. 

Here 1 have presented descriptions 
of some behaviour and calls in the 
hope that it will assist students of 
the behavioural ecology of 
Hooded Plovers. There is no doubt 
that there are additional displays 
and calls that remain to be 
described. Additionally, the 
function of many of the 
behaviours still needs to be 
established (e.g. Crazy Bird Display). 
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THE AVIAN FAUNA OF TWO COMPENSATION BASINS 
LOCATED IN WELSHPOOL. 


By E.G. CANNELLA 
116 Carr St, West Perth 6005 


ABSTRACT 

The avian fauna of two compensation basins located at the 
Welshpool Road and Roe Highway intersection in the 
suburb of Welshpool was surveyed over an 11 month 
period. Results suggest that these two basins support a large 
and diverse bird community. 


INTRODUCTION 

The primary function of 
compensation basins is to act as 
flood mitigation devices for the 
diversion of storm water run-off 
to reduce road flooding. The size 
of these basins is determined by 
the expected volume of run-off 
and the availability of road- 
reserve. Essentially, compensation 
basins are “fitted” in a limited area 
of land. They can also form part 
of larger storm water drainage 
systems by being interconnected 
by drains. Water regimes for these 
basins are variable ranging from 
permanent to ephemeral water. 
Some of these structures are 
vegetated to "beautify" the sites 
which involves the planting of 
exotic and or non-endemic 
species usually located so as to 
hide the view of the basin from 
roads and access paths. 
Management of these basins is 
usually restricted to maintaining 
access and water volume. The 


compensation basins fulfil 
current general definition of 
wetlands (Environmental Pro¬ 
tection Authority, 1993). 

This paper reports on the avian 
fauna observed at two such 
compensation basins to illustrate 
the degree to which compensation 
basins, if constructed as artificial 
wetland systems, can act as 
adjuncts to existing wetland 
systems in the Perth region. 

STUDY AREAS AND METHODS 

The two compensation basins are 
located at the Welshpool Road 
and Reid Highway intersection, 
Welshpool. There is a basin 
located at the north-east (WRN) 
and south-east (WRS) section of 
this intersection. The two basins 
were designed and constructed as 
wetland systems (Kirby, 1992). 
They are situated in an area 
surrounded by residential and 
industrial zones as well as semi- 
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rural lots. The areas surrounding 
these basin form part of the 
Palusplain (Semeniuk, 1987) with 
seasonally inundated flats. 

These two are connected by 
storm water overflow drains 
which run under a major road 
(Welshpool Road). During 
summer the two water bodies are 
isolated. Both basins have a 
management plan which 
includes the planting of native 
species common to wetlands of 
the surrounding area (The 
Appropriate Technology De¬ 
velopment Group Inc, 1994a). 
Twenty-one plant communities 
were considered for establish¬ 
ment involving 63 species 
ranging from trees and shrubs 
such as Eucalyptus rudis and 
Melaleuca preissiania to rush and 
sedge species such as Baumea 
juncea and Isolepis cernua. Many of 
these communities are still 
developing, while some areas 
have failed with little or no 
establishment of native vege¬ 
tation. At WRS the tallest canopy 
community consists mainly of 
remnant Melaleuca rhaphiophylla 
bushland. Rush and sedges do 
exist on a seasonal basis with 
approximately O.llha observed by 
March 1997 (this estimate does 
not include the extensive reed 
beds forming on and around the 
island). The main rush and sedge 
species identified were Typha 
orientalis, T. domingensis, Juncus 
pallidus and Bolboschoenus 
caldwellii. Exotic weeds are 
common at WRN, including 
stands of Tree Lucerne 
(Chamaecytisus palmensis). Reed 
beds are better established at this 
basin with 5 of the 7 island 


seasonally covered in dense 
Baumea sp. and Juncus sp. thickets. 

Two major habitats are present at 
each basin. The first is the basin 
itself (ie., the waterbody) and the 
second is the area surrounding the 
basins (ie., dryland habitats). 

Each of these habitats required 
the application of different 
sampling methods (cf. Davies, 
1984). 

To sample the waterbirds using 
the basin a timed area search 
method was employed. This 
required the observer to move 
systematically around the basin 
over a specified time, identifying 
and counting individuals. This 
method assumes that there will be 
a point of “diminishing returns” 
where the observer is confident 
that all species in the area have 
been noted. 

The surrounding habitats were 
sampled through timed random 
area searches for bushbirds. This 
required the observer to search 
the area noting details of bird 
species encountered. 

In all cases a time limit was 
imposed to provide a systematic 
(ie., replicable) approach to the 
sampling regime. The total time 
allocated to fauna sampling was 40 
minutes in each location. Sites 
were sampled each month from 
April 1996 to March 1997 in the 
morning and again in the 
afternoon. 

The information gathered on 
observed birds included the 
number of individuals, their age, 
sex (if possible), and any breeding 
notes, which included the 
number of dependent young/eggs, 
nest location, breeding behaviour. 


116 


Important points to note in the 
preparation of data for use in this 
report are listed below: 

By undertaking morning and 
afternoon surveys of fauna, the 
problem of “double-counting” of 
individuals arises (this is especially 
so for individuals who have taken 
up residence at these sites). This 
problem was rectified by only 
using the largest group size for 
any species observed from either 
morning and afternoon surveys 
during each sampling period. This 
subset of data was used for the 
calculation of diversity measures. 

Birds were grouped into the 
categories of bushbirds, shorebirds 
(includes waders) and waterfowl 
(eg., divers, dabblers). A third 
group, designated water-birds, was 
created for species which are 
inextricably associated with 
wetland habitats but did not fit 
into either of the other categories 
(eg, Clamorous Reed-warbles, 
Little Grassbirds). Where possible 
the three categories associated 
with wetland environments were 
combined to provide a contrast to 
the bushbird group. 

Measures of bird diversity were 
undertaken using the Shannon 
and Equitability indices (Krebs, 
1989). The former index is a sum 
of the proportional values of each 
species found within the 
community, and, generally, higher 
values indicate greater diversity. 
This index should be considered 
in conjunction with the 
Equitability score, which 
measures the degree to which a 
species or a group of species 
dominate the community. This 
index has a range from 0 to 1 with 
increasing degree of evenness. 


RESULTS 

Fifty-two species were observed at 
each site over the study period 
(Table 1). Of the 52 bird species 
observed at WRN, 25 were classed 
as Bushbirds, 16 as Waterfowl, 10 as 
Shorebirds and 1 Water-bird (a 
single observation of a Little 
Grassbird). 

The most abundant Bushbirds 
species were Welcome Swallows 
(124) and Laughing Turtle-doves 
(40). Four species of raptors were 
observed at this site (Brown 
Goshawk, Black-shouldered Kite, 
Brown Falcon and Australian 
Kestrel). 

There were only small differences 
in the division of the 52 bird 
species observed at WRS. There 
were 25 species classed as 
Bushbirds, 18 as Waterfowl and 9 
as Shorebirds. Of the Bushbirds, 
the most abundant species were 
Welcome Swallows (73) and 
Laughing Turtle-doves (51). Two 
large flocks of feral pigeons were 
observed in April and July 1996 
but were scarce at other times. Of 
interest are the 5 species of raptors 
noted for this site (Collared 
Sparrowhawk, Black-shouldered 
Kite, Australian Hobby, Aus¬ 
tralian Kestrel and Peregrine 
Falcon). This is a relatively high 
diversity of these high-order 
carnivores for a single area. 

The most abundant Waterfowl 
species observed at WRN were 
Eurasian Coots (143), Australasian 
Grebes (72), Pacific Black-duck 
(85) and Australian Shelduck (86). 
The first three of these species 
were present on all 11 sampling 
occasions with the greatest 
numbers observed in late summer 
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Table 1. Bird species observed at WRN and WRS over the 11 month sampling 
period. The total number of individuals observed over the years sampling are 
provided in parentheses. (Codes: X - Indicates presence of Species; I - Introduced 
Species; J - Species listed under the JAMBA international treaty; C - Species listed 
under the CAMBA international treaty; W - Species listed under Schedule 1 or 4 
of the Western Australian Wildlife Conservation Act 1950 (1996 Notice). 


Species 

Group Species WRN WRS 


Bushbirds ACCIP1TRIDAE 
Elanus notatus 
Accipiter fasciatus 
Accipiter cirrhocephalus 

FALCONIDAE 
Falco peregrinus 
Falco longipennis 
Falco be rigor a 
Falco cenchroides 
COLUMB1DAE 
Columba livia 
Streptopelia senegalensis 
Streptopelia chinensis 

CACATUIDAE 
Calyptorhynchus baudinii 
Cacatua roseicapilla 

LOR1IDAE 

Trichoglossus haematodus 
CUCULIDAE 
Cuculus pallidus 
ALCEDIN1DAE 
Dacelo novaeguineae 

MEROP1DAE 
M eropsornatus 
H1RUDIN1DAE 
Hirundo neoxena 
Cecropis nigricans 

MOTACILL1DAE 
Anthus novaeseelandiae 

CAMPEPHAGIDAE 
Coracina novaehollandiae 

MUSCICAPIDAE 
Pachycephala rufiventris 
Rhipidura fuliginosa 
Rhipidura leucophrys 

ACANTHIZIDAE 
Gerygone fusca 

MELIPHAG1DAE 
Anthochaera carunculata 
Anthochaera chrysoptera 
Lichenostomus virescens 
Lichmcra indistincta 


Black-shouldered Kite X (2) 

Brown Goshawk X (1) 

Collared Sparrowhawk X (1) 

Peregrine Falcon (W) X (1) 

Australian Hobby X (4) 

Brown Falcon X (1) 

Australian Kestrel X (4) 

Feral Pigeon (I) X (25) 

Laughing Turtle-Dove (I) X (40) 

Spotted Turtle-Dove (I) X (8) 

Baudin’s Cockatoo (W) X (8) 

Galah X (2) 

Rainbow Lorikeet (I) X (2) 

Pallid Cuckoo X (1) 

Laughing Kookaburra (I) X (2) 

Rainbow Bee-eater (J) X (1) 

Welcome Swallow X (124) 

Tree Martin X (9) 

Richard’s Pipit X (7) 

Black-faced Cuckoo-shrike X (2) 

Rufous Whistler X (1) 

Grey Fantail X (1) 

Willie Wagtail X (29) 

Western Gerygone X (1) 

Red Wattlebird X (2) 

Little Wattlebird 
Singing Honeyeater X (24) 

Brown Honeyeater X (13) 


X (5) 


X (7) 

X (52) 
X (51) 

X (2) 


X (1) 

x (73) 

X (12) 
X (4) 

X (40) 

X (11) 

x (17) 
X (3) 
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ZOSTEROP1DAE 

Z osterops lateralis Silvereye 

GRALLINIDAE 

Grallina cyanoleuca Australian Magpie-lark 


CRACTICIDAE 
Cracticus torquatus 
Cracticus nigrogularis 
Gymnor/una tibicen 

CORVIDAE 
Corvus coronoides 


Grey Butcherbird 
Pied Butcherbird 
Australian Magpie 

Australian Raven 


Waterfowl POD1C1PED1DAE 

Podiceps cristatus Great Crested Grebe 

Poliocephaluspoliocephalus Hoary-headed Grebe 
Tachybaptus novaehollandiae Australasian Grebe 


PHALACROCORAC1DAE 
Phalacrocorax carbo 
Phalacrocorax varius 
Phalacrocorax sulcirostris 
Phalacrocorax melanoleucos 


Great Cormorant 
Pied Cormorant 
Little Black Cormorant 
Little Pied Cormorant 


ANAT1DAE 
Cygnus atratus 
Tadorna tadornoides 
Anas superciliosa 
Anas platyrhynchos 
Anas gibberifrons 
Anas rhynchotis 
Aythya australis 
Chenonetta jubata 
Biziura lobata 

RALLIDAE 
Porphyrio porphyrio 
Fulica atra 


Black Swan 
Australian Shelduck 
Pacific Black Duck 
Mallard (l) 

Grey Teal 

Australasian Shoveler 
Hardhead 
Maned Duck 
Musk Duck 

Purple Swamphen 
Eurasian Coot 


Shorebirds ARDEIDAE 

Ardea novaehollandiae 
Egretta alba 

PLATALEIDAE 
Threskiornis aethiopica 
Threskiornis spinicollis 
Platalea flavipes 

CHARADR11DAE 
Charadrius melanops 
RECUR VIROSTR1DAE 
Himantopus himantopus 

SCOLOPAC1DAE 
Tringa hypoleucos 
Tringa nebularia 
LAR1DAE 

Larus novaehollandiae 

Water-birds SYLV1IDAE 

M egalurus gramineus 


White-faced Heron 
Great Egret (C,J) 

Sacred Ibis 
Straw-necked Ibis 
Yellow-billed Spoonbill 

Black-fronted Plover 

Black-winged Stilt 

Common Sandpiper 
Greenshank (C, J) 

Silver Gull 

Little Grassbird 


X (21) X (6) 

X (11) X (22) 

X (6) 

X (2) 

X (22) X (11) 
X (12) X (6) 
X(l) 

X (2) X (6) 
X (72) X (104) 

X (1) X (1) 

X (21) X (13) 
X (8) X (20) 
X (29) X (14) 

X (7) X (29) 
X (86) X (32) 
X (85) X (148) 
X (2) X (28) 
X (50) X (34) 
X (18) X (10) 
X (28) X (52) 
X (42) X (19) 
X (7) X (1) 

X (1) 

X (143) X (216) 

X (9) X (12) 

X (1) X (1) 

X (194) X (10) 

X (11) X (2) 

X (5) X (4) 

X (28) X (23) 

X (58) X (68) 

X (5) X (6) 
X (2) 

X (239) X (114) 
X (1) 
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and autumn. Silver Gulls (239) and 
Sacred Ibis (194) were the most 
abundant Shorebirds, although 
both of these were seen in large 
flocks on 8 and 5 sampling 
occasions respectively. Black¬ 
winged Stilts (58) were also 
abundant at this site and were 
present on all sampling occasions. 

WRS again proved almost a mirror 
image to WRN in the distribution 
of species among the three 
categories associated with wetland 
systems. The most abundant 
Waterfowl species were Eurasian 
Coots (216), Pacific Black-duck 
(148) and Australasian Grebe (104). 
All three species were present on 
all 11 sampling occasions, with the 
greatest numbers observed in late 
summer and autumn. Silver Gulls 
were the most abundant of the 
Shorebirds, though Silver Gulls are 
a flocking species. Three large 
flocks of 36, 50 and 24 birds were 
noted on separate occasions 
during this study. Black-winged 
Stilts (68) were also abundant at 
this site and were present on all 
sampling occasions. 

Diversity and Equitability indices 


Table 2. Shannon diversity index and 
equitability scores for the bushbirds 
and combined Waterfowl, Shorebird 


and Waterbird species at the 
basins. 

two 

Bush Birds 

WRN 

WRS 

Shannon Index 

1.04 

1.10 

Equitability 

0.74 

0.79 

No. of species 

25 

25 

Combined Group 



Shannon Index 

1.10 

1.10 

Equitability 

0.77 

0.77 

No. of species 

27 

27 


for both bushbirds and the 
combined Waterfowl, Shorebird 
and Waterbird species at both sites 
did not differ greatly (Table 2). 
Equitability scores were relatively 
high at both basins suggesting 
that the bird communities in 
these areas were not dominated 
entirely by a small number of 
species. 

There were differences in the 
abundance of these two groups 
and within the waterbird, 
shorebird and waterfowl group 
(Table 3). Generally, there were 
more individuals observed at 
WRN than WRS. More than twice 
the number of shorebirds were 
observed at WRN than for the 
same period at WRS. However, 
slightly more waterfowl were 
observed at WRS than WRN. 

The use of these sites for breeding 
was more prevalent among the 
waterfowl and shorebirds. The 
waterfowl species observed 
breeding included Eurasian Coot, 
Australian Shelduck, Australasian 
Grebe, Grey Teal and Pacific Black 
Duck. The only shorebird species 
observed breeding was the Black¬ 
winged Stilt and both nests and 


Table 3. Abundance figures for 
bushbirds and combined Waterfowl, 
Shorebird and Waterbird species at the 
two basins. 



WRN 

WRS 

Total 

Waterfowl 

601 

729 

1330 

Shorebirds 

552 

240 

792 

Waterbirds 

1 

— 

1 

Bushbirds 

365 

348 

713 

Total 

1519 

1317 

2836 
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adults with young were sited over 
the study period. Most breeding 
observations for this species were 
from WRN. 


DISCUSSION 

In terms of bird movements the 
embankments and roads 
separating the two basins do not 
represent any real obstacle. These 
two basins essentially form the 
one wetland system. 

These basins perform dual roles in 
providing storm water control 
and the establishment of wetland 
habitat as part of Main Roads 
Western Australia’s Wetland 
Replacement Policy. These basins 
provide permanent water sites 
and have the potential to act as 
drought refuges. 

The species list from this study is 
significantly larger than that 
obtained by The Appropriate 
Technology Development Group 
Inc (1994b) in a bird survey 
conducted soon after the 
establishment of the basins. 

These two basins have been 
constructed to provide a variety 
of wetland habitats including 
mudflats/shallows, islands and 
reed beds. The northern basin 
(WRN) has a greater variety and a 
greater area of these particular 
habitats. This is reflected in the 
different abundance distributions 
for shorebird species which prefer 
these habitats. The presence of the 
7 islets at WRN were of specific 
importance to Black-winged Stilts 
who used these as nesting sites. 

There were more waterfowl found 
at WRS with Pacific Black Ducks, 
Eurasian Coots and Australasian 


Grebes dominating. This basin was 
also a preferred breeding site for 
waterfowl. 

Both basins supported a diverse 
range of raptors (7 species). 
Remnant bushland and small 
reserves can be found in areas 
surrounding these basins which 
may provide sufficient habitat for 
these raptors. 

The diversity of bushbirds is 
relatively low at these sites. Much 
of the revegetation is still in its 
early stages and there is a lack of 
tall trees. Dense shrub and 
undergrowth is limited to only a 
few small pockets. With 
continued development of these 
dryland habitats the diversity of 
bird species could increase to 
levels representative of natural 
wetland-bushland systems. 
Grassed areas which encourage 
such species as Maned Ducks, 
Richards Pipit, Sacred Ibis and 
Magpies were present early in the 
study period. However, as a result 
of erosion control measures, the 
grassed areas were covered with 
wood chip. This, in turn, resulted 
in a drop in the numbers of these 
species. 

This study has provided an 
insight into avian fauna use of 
compensation basins. These basins 
accommodate a diverse and 
abundant avian fauna com¬ 
munity. However, it must be 
remembered that the basins 
described in this study are 
atypical of the structures more 
usually designed for storm water 
management. Continued moni¬ 
toring of this site would provide 
an insight into the possibility of 
developing such basins as inner 
city wetland systems which can 
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support a varied fauna 
community. 
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DO RAINBOW LORIKEETS EVICT BATS? 


By A.N. START 

Department of Conservation and Land Management, 
Western Australian Wildlife Research Centre, 

P.O. Box 51, Wanneroo, WA 6065. 


On 28 November 1997 1 found 
three dead Gould’s Wattled Bats 
(Chalinolobus gouldii) at a sports 
oval in the Perth suburb of 
Girrawheen. They were within 
three metres of one another, 
under a large Jarrah tree 
(Eucalyptus marginata) which was 
growing at the edge of the grassed 
area of the oval. Two were on 
fresh, green, mowed grass and one 
was caught up in the leaves of a 
grass tree (Xaruhorrhoea preissii), 
about 0.5 m above the ground. All 
soft tissues had disappeared but 
most of the skin remained 
although it had ruptured in 
places, particularly on the 
abdomen. The body cavities 
contained organic soil-like 
particles. It appeared that the bats 
had died elsewhere and their 
bodies had remained in a 
sheltered place for a long time. 

All three bats were juveniles with 
incompletely ossified phalangeal 
joints. Their forearms measured 35 
(2) and 36 (1) mm which suggests 
that they may not have been able 
to fly as adults have forearms of 
40-48 (mean 44) mm (Dixon 1995). 
Although the soft tissues had 
decomposed, the wings and legs 
were intact and none had any 
broken limb bones. However all 
three had crushed skulls. 


While I was there, a Rainbow 
Lorikeet (Trichoglossus haematodus) 
emerged from a hollow branch 
directly above the area where the 
bats were found and flew off with 
another that had been in the tree. 
Rainbow Lorikeets nest in tree 
hollows. They are not indigenous 
to south-western Australia but 
they have spread through most of 
metropolitan Perth since their 
introduction in the 1960s. They 
are aggressive and have been 
recorded evicting other birds from 
nest hollows (Lamont and 
Burbidge 1996, David Lamont 
personal communication). 

Gould’s Wattled Bats usually 
roost in tree hollows. In south¬ 
western WA, they give birth from 
late November or early December 
to mid-January (Kitchener 1975) 
and take about six weeks to reach 
adult appearance (Dixon 1995). It 
is improbable that these bats had 
been killed recently by the 
lorikeets. A more likely scenario is 
that the young bats died in the 
maternity roost, a hollow branch, 
in early 1997 and their bodies 
remained there until the lorikeets 
cleaned out the hollow nearly a 
year later. Their cause of death 
remains unknown but it seems 
likely that the lorikeets had taken 
over a tree hollow which a colony 
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of Gould’s Wattled Bats used for a 
maternity roost. 
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THE NORTHERN-MOST SURVIVING POPULATION OF 
THE SOUTHERN BROWN BANDICOOT (ISOODON 
OBESULUS) IN WESTERN AUSTRALIA 


By RAY HART 

Hart, Simpson and Associates, 324 Onslow Rd, 
Shenton Park, W.A. 6008. 


ABSTRACT 

The Southern Brown Bandicoot or Quenda, Isoodon obesulus, 
was once widespread across southern Western Australia, but 
now occurs in reduced numbers and in a reduced range. For 
many years it was gazetted under the Wildlife Act in 
Schedule 1 as in need of special protection because it is rare 
or likely to become extinct, but is now listed by the 
Department of Coservation and Land Managmcnt as a 
Priority 4 species (not currently threatened but in need of 
monitoring). It has been greatly reduced on the Swan 
Coastal Plain. A roadkill specimen was collected in August 
1997 which shows that there is a population in the 
Wilbinga area east of Guilderton. This population is the 
northern-most known surviving population. The next 
population known to the south is near Two Rocks. The 
vegetation of the site reported here is Banksia woodland 
with a diverse shrub and perennial herb understorey. 
Although this species occurs in any dense vegetation, it is 
now most often found in wetter sites which provide the 
most favourable habitat. There are no wetlands nearby and 
examination of the surrounding area suggested that the 
animals may be surviving because of the presence of 
patches of dense heath over limestone. The site is crown 
land in State Forest 65 which is likely to remain as native 
vegetation. There are extensive areas of native vegetation 
in the State Forest and adjacent. The size and extent of the 
population arc not known, and further study is required to 
assess the long term viability of the population. The 
population is probably threatened by fox predation as this 
is believed to be the main threat to all populations. Just to 
the north of the site considered here the remaining native 
vegetation is more broken up along the Moore River and 
there may be less opportunity for this species to survive and 
to move between remnants. The population described here 
may well be the northern-most population likely to be still 
surviving. 


125 


SPECIMEN AND HABITAT 

A roadkill specimen was collected 
on 15 th August 1997 on the Perth- 
Lancelin Road north of Wilbinga 
Grove at SLK 24.35 which is at 
115°36'39'E, 31°214rS i and approxi¬ 
mately 10km east of Guilderton. 
The specimen was donated to the 
W.A. Museum (accession number 
M47780). The specimen was an 
adult male of I.6kg after it was 
collected. It was picked up in the 
late afternoon and was probably 
killed the previous night so its 
true weight could have been 
greater. 

The vegetation of the site is 
Banksia woodland with 20-30% 
tree cover dominated by Banksia 
attenuata and B. menzicsii, with 
smaller numbers of Eucalyptus 
todtiana, Allocasuarina fraseriana 
and Nuytsia floribunda, over a 
diverse and patchy shrub and 
perennial herb stratum of 30-70% 
cover with no dominants and 
mainly less than one metre tall, on 
grey sand over yellow sand. The 
site had not been burnt for many 
years and had a high litter cover 
of 70-100%. 

Examination of an aerial 
photograph showed that there 
were no wetlands near the site, 
but there were patches of dense 
heath. Some of these were visited 
and found to be dense heath on 
shallow sand over limestone or on 
limestone. Typically these had tall 
shrubs l-2m tall and giving 70- 
100% cover. The most common 
species were Dryandra sessilis, 
Hibbertia hypericoides and 
Melaleuca acerosa. 

The only evidence of bandicoots 
on the ground were a few diggings 


and droppings within the heath, 
but rabbits were abundant and 
obscured most signs. 

The site is within a block of State 
Forest 65 which includes ex¬ 
tensive areas of native vegetation 
locally, and pine plantations 
further south. 


DISCUSSION 

The Southern Brown Bandicoot 
was once widespread across 
southern Western Australia, but 
now occurs in reduced numbers 
and in a reduced range (Friend 
1990, Braithwaite 1995). For many 
years it was gazetted under the 
Wildlife Act in Schedule 1 as in 
need of special protection because 
it is rare or likely to become 
extinct, but is now listed by the 
Department of Coservation and 
Land Managment as a Priority 4 
species (not currently threatened 
but in need of monitoring). In 
particular it has been greatly 
reduced on the Swan Coastal 
Plain. 

The specimen collected here 
represents the northern-most 
known population. The next 
population to the south is near 
Two Rocks (T. Friend pers. comm.). 
There are no recent specimens in 
the W.A. Museum north of 
Yanchep and Bullsbrook, and the 
population in Yanchep National 
Park is sparse (CALM 1989). 

The habitat described here is part 
of the extensive Jurien System of 
Beard (1979), and agrees well with 
Beard's description of “The general 
vegetation is Banksia low 
woodland with scrub-heath on 
limestone ridges and occasional 
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small patches of stunted 
eucalypts”. This system is the 
northern continuation of the 
Spearwood dunes and extends to 
north of Jurien Bay. Examination 
of the site suggested that the 
Bandicoots were more common in 
the heath than in the Banksia 
woodland, but no detailed survey 
was carried out. Bandicoots are 
not restricted in habitat and occur 
in any vegetation which is dense 
enough. The heath on limestone is 
probably providing the best 
available habitat locally but the 
animals would not be restricted to 
it. 

The site is part of a block of State 
Forest 65 which is likely to remain 
as native vegetation as there is no 
proposal to change its use (CALM 
1994). 

The Southern Brown Bandicoot is 
thought to have declined greatly 
due to fox predation, and locally 
due to loss of habitat. Originally it 
occurred from Shark Bay (Baynes 
1990) to the Hampton Tableland 
right on the southern edge of the 
Nullarbor (Baynes 1987), which 
includes all of the South-Western 
Botanical Province. It still occurs 
widely from just north of Perth to 
east of Esperance but only in more 
coastal areas (Friend 1990). 

There are large areas of potential 
habitat in State Forest 65 and 
adjacent lands, but the size and 
extent of the population is not 
known. There is another block of 
State Forest 65 and other large 
areas of native vegetation to the 
north, but regional maps show 
that these vegetated areas are 
more isolated. In particular there 
is extensive old clearing along the 
Moore River just to the north of 


the site discussed here. This 
fragmentation may make it more 
difficult for populations to 
survive, and the population 
described here may well be the 
northern-most population likely 
to be still surviving. 
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ABSTRACT 

The diet of nestling Straw-necked ibis near Capel, Western 
Australia was determined by examining the gizzard 
contents of 18 moribund birds aged approximately four to 
seven weeks old which were collected at the nest. We 
identified a total of 1240 invertebrate prey recovered from 
19 prey taxa. The number of prey in each taxon, the volume 
of stomach contents they represented and the proportion 
of birds feeding on each taxon were recorded and used to 
calculate an Index of Relative Importance for each prey 
taxon. The top five ranking prey for nestlings 4-5 weeks 
old were lepidopteran larvae, two species of scarab beetles, a 
carabid beetle and an unknown terrestrial crustacean. 
Nestlings 5-6 weeks old ranked a scarab beetle highest, 
followed by a carabid beetle, unidentified pupae, another 
scarab beetle and an unidentified beetle. Nestlings 6-7 
weeks old ranked lepidopteran larvae highest, followed by 
snails, two species of scarab beetle and a carabid beetle. 
Overall, the nestling diet was similar to that reported for 
adult Straw-necked Ibis in other studies. There was no 
evidence that the nestlings had died because of poor 
nutrition. 


INTRODUCTION 
The Straw-necked Ibis 
(Threskiornis spinicollis) inhabits 
marshlands and drier land where 


arthropods are abundant (Blakers 
et al 1984). Barker and Vestjens 
(1989) summarised the diet of 
adult birds on the basis of studies 
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across Australia. They found that 
a range of aquatic and terrestrial 
arthropods predominated, al¬ 
though molluscs, earthworms, 
plant seeds and vertebrates 
including fish, frogs, lizards, 
snakes and rodents were also 
taken. Several authors reported 
that Straw-necked Ibis ate large 
numbers of swarming locusts, 
grasshoppers or crickets (e.g.. 
Crossman 1909, Gubanyi 1910, 
McKeown 1934, Ellis 1958, 
Serventy and Whit tel l 1976), 
although Carrick (1959) doubted 
that this had a significant impact 
on grasshopper populations. How¬ 
ever, the food of adult birds need 
not reflect the prey they select for 
their nestlings (e.g., Royama 1970), 
and we were unable to locate any 
published descriptions of the diets 
of nestling Straw-necked Ibis. In 
this paper we describe the diet of 
nestling Straw-necked Ibis, based 
on examination of 1240 inverte¬ 
brate prey from the gizzards of 18 
moribund nestlings collected at 
the nest. 


METHODS 

The nestlings came from a 
breeding colony estimated at c. 
2000 birds located near the town 
of Capel, south-west Western 
Australia in 1993 (33°38'S, 115°33‘E). 
The colony was being monitored 
as part of a study of high nestling 
mortality (McRoberts, unpub¬ 
lished). To minimise disturbance 
generally, nests near the edge of 
the colony were visited weekly to 
monitor laying, hatching and 
survival of the nestlings to 
fledging. Eighteen moribund 
nestlings ranging in age from four 


to seven weeks were collected 
during these observations and 
grouped into birds aged 4-5 
weeks old (seven birds), 5-6 weeks 
old (six birds) and 6-7 weeks old 
(five birds). Ages were calculated 
based on the date that hatchlings 
were first observed in a nest. The 
nestlings were euthanased for 
pathology studies and the 
stomach contents were retrieved 
immediately after death and 
preserved in 70% ethanol. They 
were subsequently sorted using a 
dissecting microscope and 19 
different prey taxa identified. 

We recorded the number of birds 
in each age class which had fed on 
each prey taxon as well as the 
volume and number of each type 
of prey and expressed these values 
as percentages. Used alone, each of 
these measures may be biased. For 
example, a prey taxon may be 
present in small numbers or 
amounts in almost all birds and so 
will have a very high frequency of 
occurrence, although it is not very 
important in the diet by bulk. 
Small foods such as seeds or ants 
may be present in very large 
numbers but not contribute 
greatly by bulk, while a small 
number of large prey may 
contribute substantially to 
volumetric estimates, but only be 
present in a small group of 
predators. Therefore we calculated 
an Index of Relative Importance 
(1R1) (Pinkas 1971) for each age class 
of bird using the formula: IRI = (N 
+ V)F, where N = numerical %, V = 
volumetric %, and F = frequency 
of occurrence % (Pinkas 1971). The 
main advantage of the composite 
index is that it incorporates data 
from all three components and 
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Table 1. Foods of nestling Straw-necked Ibis. See text for details of different measures. 
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reduces the risk of bias associated 
with using one of the components 
alone. The relative 1RI rankings 
for prey categories taken by the 
three age classes were compared 
using Spearman’s rank correlation 
coefficient, using the Bonferroni 
correction of a = 0.017 for each 
test to reduce the possibility of 
Type 1 error because of the 
multiple hypotheses. 


RESULTS 

A total of 1240 invertebrate prey 
recovered from 19 prey taxa were 
identified, with 535 coming from 
seven birds 4-5 weeks old, 125 
from six birds 5-6 weeks old and 
565 from five birds 6-7 weeks old 
(Table 1). The average number of 
prey/bird was 68 (range 1 - 413), 
and the median was 23. The top 
five ranking prey for nestlings 4- 
5 weeks old were lepidopteran 
larvae, two species of scarab 
beetles, a carabid beetle and an 
unknown terrestrial crustacean. 
Nestlings 5-6 weeks old ranked a 
scarab beetle highest, followed by 
a carabid beetle, unidentified 
pupae, another scarab beetle and 
an unidentified beetle. Nestlings 
6-7 weeks old ranked 
lepidopteran larvae highest, 
followed by snails, two species of 
scarab beetle and a carabid beetle. 
The orders of prey rankings for 4- 
5 week old vs 5-6 week old 
nestlings were not significantly 
correlated, after using the 
Bonferroni correction of a = 0.017 
(r s = 0.462, p = 0.046). Significant 
correlations of prey rankings 
occurred between prey rankings 
of 4-5 week old nestlings and 6-7 
week old nestlings (r s = 0.557, p = 


0.013) and between prey rankings 
of 5-6 week old nestlings and 6-7 
week old nestlings (r = 0.597, p = 
0.007). 

DISCUSSION 

The Straw-necked Ibis was rare in 
the south-west of Western 
Australia until the 1890s and 
breeding was not reported until 
the 1950s (Serventy and Whittell 
1976, Blakers et al. 1984). They also 
observed that the species benefits 
from the irrigation of agricultural 
lands, so the transformation of 
large areas of the south-west by 
agriculture during the late 
nineteenth and early twentieth 
centuries (see maps in Jarvis 1986) 
probably contributed to its 
establishment. Large flocks of c. 
300 birds were first reported near 
Capel in the early 1980s (WA Bird 
Report 1982). 

The most highly ranked foods of 
the nestlings at Capel were 
lepidopteran larvae and a range of 
beetles. Although nestlings 5-6 
weeks old had significantly 
different prey rankings to 
nestlings 4-5 weeks old, they did 
not differ in prey rankings to 
nestlings 6-7 weeks old. This 
suggests that the changes were 
probably a consequence of changes 
in prey availability rather than 
deliberate selection of particular 
prey for nestlings of certain ages. A 
similar situation has been reported 
for nestling Rainbow Bee-eaters 
(Calver et al. 1987). 

Overall, the nestling diet was 
broadly similar to that of adults 
from across Australia reported by 
Barker and Vestjens (1989). The 
major difference was the absence 
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of vertebrate prey and aquatic 
invertebrates such as water beetles 
and freshwater crayfish in the 
nestling diets, whereas Barker and 
Vestjens (1989) show that both 
occur with moderate frequency in 
the diet of adults. This was 
probably a function of sample 
size, given that only 18 nestlings 
were examined. Carrick (1959) 
noted that adult Straw-necked 
Ibis could vary markedly in the 
prey types in their stomachs, even 
though they foraged together. He 
attributed this to different prey 
choices or skills at prey capture by 
individual birds. Therefore the 
stomach contents of the nestlings 
would reflect the preferences and 
feeding skills of their parents. 
However, Barker and Vestjens 
(1989) did not note pupae as a food 
of Straw-necked Ibis, so the record 
from Capel may be the first of 
Straw-necked Ibis eating pupae. 
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FROM FIELD AND STUDY 

Red Capped Robins in Kelmscott - 
On 14 May 1998 1 saw a pair (male 
and female) of Red-capped Robins 
(Petroica goodenovii) at the rear of 
Armadale-Kelmscott Hospital, 
close to Salter road, Kelmscott. 
They were in a patch of open 
woodland dominated by scarp 
wandoo ( Eucalyptus laeliae) that 
had been burnt about six months 
previously. The weather that day 
was fine and mild with bright 
sunshine, and 1 saw them at about 
1 p.m. 

The birds were surprisingly close 
to a road and residential 
properties, although this area is 
the tail end of an extensive tract 
of more or less contiguous bush 
that stretches down from the 
Darling Scarp. The observation 
may be related to another one 
from about two years ago when 1 
saw a single male Red-capped 
Robin about 2 kilometres due 
east, on the high scarp, in a semi- 
clared area near Canns Road, close 
to the TV transmission tower. 

- MIKE GREEN, 21 Contour Road, 
Roleystone 6111. 

“Teaching” or “teasing’T-indirect 
feeding of food-begging birds by an 
adult butcherbird and sittella - On 
12 September 1997, WED heard the 
harsh, repetitive, food-begging call 
of an adult Grey Butcherbird 
(Cracticus torquatus). The male was 
nearby, and had in his beak a 3 cm 
insect. The female joined the male 
and continued to utter the food¬ 
begging calls while fluttering her 
wings in a fashion typical of a 
food-begging young bird. The 


male, perched about 0.7 m above 
the begging female, wedged the 
food item in the fork of a small 
branch, and then flew off. The 
female climbed to the fork and 
removed the cached food and ate 
it. On 18 September WED watched 
the same pair again involved in 
courship feeding. On this occasion 
the male cached a small lizard in 
the frayed end of a tree-stump 
about 10m from a shrub where the 
female was food-begging. The 
male joined the female, but the 
female did not go to the lizard. 
After a few seconds the male 
returned to the stump, retrieved 
the lizard and flew over to 
another shrub where he was 
joined by the female. The male 
then directly fed the lizard to the 
begging female. Possibly, the male 
originally stashed the lizard for 
the female to retrieve, and only 
retrieved it himself after she 
failed to do so. 

On 13 September 1997 HFR 
watched three adult Black-headed 
Sittellas (Daphoenositta pileata) 
(two males and a female) feeding 
four fledglings. One of the males, 
carrying insects in his beak, 
approached a fledgling and 
offered the food, then pulled it 
away and cached it in rough bark 
about 20 cm from the fledgling. 
The young bird aggressively 
displaced the adult and removed 
and ate the stashed food. 

Assuming that the male 
butcherbird responded to the 
female food-begging in the same 
way that it would to a food¬ 
begging young bird, the food¬ 
caching by the butcherbird and 
sittella are analogous. Is it possible 
that these were instances of 


135 


“teaching” in which adult birds 
stimulated a search and capture 
response in the food-begging 
birds? Butcherbirds may be 
predisposed towards this 
behaviour because of their habit 
of caching food, but we have 
never observed food caching by 
sittellas. The sample size is too 
small to draw any firm 
conclusions, but the observations 
were suggestive. 

- W.E. DAVIS, JR., CGS, Boston 
University, Boston, MA 02215 USA 

- H.F. RECHER, Edith Cowan 
University, Joondalup, WA 6027. 


Two additional species of butterfly 
recorded from Rottnest Island - 
About 1430 hrs on 4 November 
1998, in the Botanic Golf Course, 
Rottnest Island, 1 observed a small 
lycaenid butterfly feeding, wings 
closed, from the flowers of 
chenille honey-myrtle ( Melaleuca 
huegelii). Through my binoculars 1 
could see the quite plain 
undersides of the wings, the 
forewing coppery in colour, the 
hind wing more greyish, with two 
small black spots near the tornus. 
1 was in no doubt that this was 
the Two-spotted Line-blue 
(Nacaduba biocellata), a species 1 
know well. Although I had a good 


look only at this one specimen, 
further small lycaenid butterflies 
that 1 saw flying round this and 
other shrubs of chenille honey- 
myrtle may have been the same 
species. 

About 1500 hrs on the same day, 
on Parker Point Road near 
McCallum Avenue, 1 saw two 
specimens of another species of 
butterfly well known to me, the 
Meadow Argus (Junonia villida). As 
they settled on the ground or on 
the flowers of peppermints 
(Agonis flexuosa) planted by the 
roadside, I gained a good look at 
their outspread wings, displaying 
their distinctive eye-spots, and 
was in no doubt as to their 
identity. 

Neither of these butterflies is 
included in the fourteen species 
previously recorded for Rottnest 
Island, although both are known 
from Garden Island [A.A.E. 
WILLIAMS. 1997. The butterflies 
(Lepidoptera) of Garden and 
Rottnest Islands, Western Aus¬ 
tralia. Australian Entomologist 24: 
27-341. My records increase the 
number of butterfly species 
recorded on Rottnest Island to 
sixteen. 


ROBERT POWELL, 54 
Bournemouth Crescent, Wembley 
Downs, W.A. 6019. 
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